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" A second edition of Dr. TurnbuU's excellent essay on Tinnitus Aurium has 
been published. Quite a variety of new matter has been added, especially in 
reference to the value of the galvanic current in such cases.'' — Medical and 
Surgical Reporter, 

*' In this brochure^ the author, a well-known aural surgeon of the Centen- 
nial city, fully discusses a very distressing malady. He assigns nine causes 
of tinnitus aurium, and the means recommended for its cure. We strongly 
advise any one interested in the obscure subject of tinnitus aurium to read Dr. 
Turnbuirs pamphlet.'' — The British Medical Journal, 
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PREFACE TO THIRD EDITION. 



This little work having been out of print for some years, 
and a constant desire having been expressed for it, the author 
has felt it to be a pleasant task to publish a third edition. He 
has been favored with unusual facilities in bringing his studies 
on the subject up to the latest knowledge by a visit to Europe, 
and while there, acting as President to the sub-section of Otol- 
ogy, of the British Medical Association at its meeting at Cork; 
and later, August, 1879, as a member of the Otological Section 
at Amsterdam, in which capacity he availed himself of every 
opportunity of collecting and comparing views with the most 
distinguished men of Europe as regards diagnosis, prognosis, 
and success in the treatment of these most obscure affections of 
the ear. He has also on his return compared those views with 
those of the able men of this country, while acting as chairman 
of the Section of Ophthalmology, Otology, and Laryngology, at 
the meeting of the American Medical Association, which was 
held in New York City, June, 1880. The necessity of more 
space for the full discussion of the subjects, has caused the orig- 
inal pamphlet to assume the form of a book, which he trusts 
will receive the same favor as its predecessor. 



LAURENCE TURNBULL. 



1503 Walnut Street, 

Philadelphia, January, 1881. 
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PREFACE TO SECOND EDITION. 



The demand for the first edUion having been far in excess of 
the supply, and the reception of the brochure having been of so 
flattering a nature, both at home and abroad, the author has felt 
impelled by the importance of his subject, and a sense of duty 
to his profession, to issue a revised edition of his views in this 
most distressing of all maladies. 



Philadelphia, August, 1875. 



(iv) 



CONTENTS. 



PAOB 

Introduction, Progress of Otology vii 

CHAPTER I. 
The limit of Perception of Musical Tones by the Human Ear ... 9 

CHAPTER II. 

Tinnitus Aurium, and Observations on Aural or Auditory Vertigo, with 
Diagnosis and Treatment 13 

CHAPTER III. 

The Importance of Treatment of the Naso- Pharyngeal Space, Tonsils, 
and Uvula, in Acute and Chronic Catarrh of the Middle Ear . . 53 

CHAPTER IV. 
Artificial Perforation of the Membrana-Tympani 73 

CHAPTER V. 

The Mastoid Region and its Diseases, with illustrative cases . . .81 

CHAPTER VI. 

The Hygiene of the Apparatus of Hearing, with the Prevention of Deaf- 
ness 99 

CHAPTER VII. 

On the Method of Educating the Deaf-mute at Home, i^nd on the Selec- 
tion of Proper Schools for the Deaf and Dumb 118 

CHAPTER VIII. 

A Comparison Between the Audiphone, Dentaphone, etc., and the various 
forms of Ear Trumpets 131 



(V) 



INTRODUCTION. 



PROGRESS OP OTOLOGY. 
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TffB progresa of the scientific department of otology lias been marked by 
BeTeral brilliant discoveriea and practical applications wilbin the last few years, 
chiefly made by Americana. The most important was the talking phonograph 
of Mr. Edison. When we examined and eEperimenl^d upon tlie talking 
machine of Fatter of Vienna, with which he succeeded so adratrably in pro- 
ducing ariiculate sounds, and made an artificial organ of speech to perform 
tlie same fnncliniia ae Ilio corresponding organ in our vocal apparatns, it 
seemed as if man could go no farther in solving the problem of making a 
machine speak by the application of physiological and acoustic knowledge, but 
■we were more surprised when speaking into a funnel resting ou a rotating cylin- 
der, on which there was tinfoil, our articulate words were recorded after us, 
and by the reversing of that same cylinder they were repented word for 
word. In Mr. Edison's machine, the vibrations of articulate speech impress 
themselves upon a sheet of metallic foil, and are subsequently reproduced from 
these impressions. Another discovery was that of Henry, Reiaa, Gray, and 
Bell ; liie oue tlie discoverer of the principle, and the other tliree the appHers 
and modifiers of the "telephone" to practical purposes, by combining U with 
the magnet, and making it available even for the use of the deaf-routeJ 

The earliest experiments for the production of musical sounds at a distance, 
by means of electro-magnetism, were made by the lato Professor Henry and 
PLilip Reise, of Friedrichdorf, Germany. His apparatns was capable of prndue- 
Ing only one of the characteristics of sonnd, vix., its pilch. It cnuld not pro- 
duce different deip^es of Intensity or other qualities of tones, but merely sung 
with its own voice, which was not unlike that of a toy trumpet. In the spring 
of 1874 Mr. Elisba Gray, of Chicago, invented a raelliod of electriciU transmis- 
sion, by means of which the Intensity of the tones, as well as their pilch, was 
properly produced. Subsequently Mr. Gray conceived the idea of controlling 
the formation of the electric waves, by means of the vibrations of a diaphragiu 
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FROGSSSS OF OTOLOGY. 

capaWe of respnnding to sounds of erery kind traversing the atmospliere, bo 
aiTBnped as to produce tliese Tibrationa at a diBiancfi. Wlien iliis was accom- 
plisLed tUe problem of transmission and reproduclion of articulate speccli over 
an elastic condnclorwas tlieoreticallj' solved. In the summer of 1876 Professor 
A. G. Bell, of the Boston University, exhibiicd at llic Centennial Exliibliion In 
Philadelphia a telephonic apparalns, by which articulate speech could be trans- 
mitted over an electric circuit, and reproduced at a dislance with some degree 
of dislincljiess. The sounds produced were still quite weak, and could only be 
transmitted at a short distance. Then followed the application of a permanent 
magnet, instead of a voltaic current, by Professor A. E. Dolbear, of Tutta Col- 
lege, using the same instrument for both sending and receiving, which in- 
creased the volume and distinctness of the sounda. Many other modifications 
of the speaking telephone have been devised, but they all possess certain com- 
mon charncl eristics embodied In llie original, and are essentially (he aaiue In 
principle, although differing somewhat in matters of detail. All employ h dia- 
phragm at the transmitting station, capnble of responding lo the acoustic vibra- 
tions of the air, also a diaphragm at the receiving end. to be likewise thrown 
into vibration by the action of the magnetiEing helix, which has been improved 
hy Bell and Tainter. 

Pcllowing upon this wore the "microphone" and "audiometer." Not long 
after the telephoiie, the microphone, and the phonograph have found their 
way Into common use, a still more extraordinary instrument is announced — one 
of which the results are as unexpected by the scieulidc as they are Incredible 
to the ordinary mind. We bear of conversallou being carried on by means of 
a trembling beam of light. 

The photophone is the latest development of Professor Graham Bell's inge- 
nuity, and for its sclentlBc novelty. If not for its practical utility, well deserves 
a brief description. One of the elementary bodies, named selenium, allied to 
sulphur, is known lo undergo certain changes in Its molecular structure when 
light falls upon it. These changes cause the very high resistance it offers to 
the passage of an electric current to vary slightly, and this curious effect, 
bllherlo believed to be unique, has lately been the subject of investigation by 
various physicists. It occurred to several ihat this substance might be employed 
as a sort of telephone, a beam of light being used to replace the conducting 
wires of the usual forms of these instruments. Professor Graham Bell, to whom, 
amongst others, this idea occurred, has had the good fortune tO throw that 
thought into practical shape. 

A mirror, from which is reflected a powerful beam of light, may be caused to 
■ribrate by means of the voice. These vibrations toss the beam of light slightly 
lo and fro, and this vibrating beam falls upon a selenium receiver, through 
'Whiclt an electric curreut is piisaing, thereby creating slight variations in the 
resistances the current encounters. These tiny variiilions in electric resistance 
can be delected and rendered audible by that wonderfully sensitive little instru- 
ment the telephone. 

The recent experiments of Donders, Polllzer, Scott, Blake, and others, with, 
the phon autograph, by means of which tracings of sound waves wore wrillen 
t)y the vibrating human membranatympani, with a delicate bristle attached lo 
It, u|)on the blackened revolving paper of the graphic apparalus, will no doubt 
tend lo some valuable practical results. 

Dr. Oscar Wolf hasalso made rescarcheson the pitch and audibility of the vow- 
els and consouanls of the human voice. He further finds that the tracings which 
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e style of Edison's phonograph iraprinta upon Ihe tinfoil, allow deflnUo figures 
ir each vowol And consonaut sound, and lie calls tUem soiiud figures. A full 
at oflhe writer's cxperimenU is given in Chapter I., in which he endeav- 

determine, with Dr. Blake and others, the raugo of perception of the 

1 ear for high musical sounds. 

Professor Mayer, of Hohnken, has given llie details of an apparatus he has 
[«on8tnicled, whicli will enable us to determine with mathematical esactness 
.0 dlrecljon from which a sound comes which has reached the ear. Dr. Blake 
IS been esperimenting more recently with Bell's telephone in order to deter- 
le why some consonants are transmitted by the instrument belter Ihan others. 
o do this he connected a hand telephone with one of Thompson's galvanom- 
B,and then uttered conBonants singly into it. The result was that t,p,b,d, 
and k caused the greatest, while w. and ii caused the least deviation of the mag- 
netic needle, t. e., the former group poaaeBsed the greatest and the latter the 
least logogrnphic value, and one of the results obtained by his OEperiments is that 
the consonants which possess the highestlogographic value are reproduced least 
distinctly by the ear piece of the telephone. This explains why b is often mis- 
taken for m, and d for n in using the telephone. 

Before leaving this part a four subject we must notice briefly another Ameri- 

1, the audiphone of Mr. Rhodes, in which instrumcnl the bones 

C of the face and temporal region are the medium by which the sound is conducted 

l^to the nerve of the ear. The instrument is ingenious, although the principle is 

The invention is yet in its infancy, and may lead to a more perfect appa- 

(ntuB, which may take the place of the present hearing trumpet, and become 

a useful as spectacles are to the almost blind. A comparative test of both 

viDBtTuments will be found at the end of this work. 



In the pathology of the car equal progress has been made within the last few 
Lyears, as Is well observed by an able writer.' "Great progress can be claimed, not 
Hily in the grosser patlioioglcal anatomy of the ear, but also in the histology of 
rcbe tympanum and its conducting apparatus, and this with our luci'eased appre- 
dation of the physiological fnnclions of the diOerent pans of the ear, and im- 
proved methods of examination gives a basis for clinical study and treatment of 
the diseases of that organ, which compares favorably with those of almost 
any of the other organs." At the session of "The Infernational Otological 
LiCongreas," held Oct. 1880, at Milan, 8. M. Moos raised the same question con- 
■^eeming the deafness or defects of hearing of railway oQlcials, as has been raised 
p^nceming their color-blindness and defects of vision. He affirmed, after statis- 
tical examination of a great number of stokera and railway engineers, of which 
he gave numerical details, that these employes are more subject than others to 
certain affections of the ear, and to such an extent that the safety of travellers 
Is endangered by it. He concluded his paper by recommendation that all such 
railroad employes should be examined as to their hearing prior to engagement, 
and sabseqnently periodically examined. This resolution was formally adopted 
by the Congress in the form of an expression of a wish addressed to the various 
>rerDmenta to carry into effect. This is an application of the ideas contained 
irardcte in Chapter I. 
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TKOPBIC KERVEB. 

The anbject oF trophic nerTEB and troplilc nerve-centrea appears tc 
plexing as ever ; and nothing cuuld he more remarkable in its way than the 
dlveraitj of results obtained by iuvesrigaliirB in the region of pliysiology. We 
are reminded of this in the many tnTestigatioQa upon " traumatic versus trophic 
keratitis" by similar invest igal ions npon inSammation of the lympanum. It is 
now three years since QellC, of Paris, announced that injury of the nucleus of 
the trigeminus in the medulla nhlnngata of the dog, leads to suppuration with- 
in Che middle ear of tlie corresponding side, as well as to affections of the eye 
and nose. This experiment has recently been repeated by Professor Hagan, ' 
-with the modification that the trunk of the fifth nerve of one side was cut within 
the skull by a carefully planned incision, made without opening the head (ArcLir 
f. Exper. Path, und Pliarm., XI., 1 and 2, page 30). Thirteen animals were 
operated ou, and Professor Uagan'a conclusion is that the InQammntion which 
undoubtedly occurs in a small number of cases within the tympanum supports 
the view that keratitis, after section of the fifth nerve, is traumatic, and not 
trophic. Still in thirteen cases, the observer found inflammatory signs within 
the cavity of the middle car ; and we may expect that other physiologists will 
be disposed to attach more importance to these results than Professor Uagan 
would appear Us have done, and will probably repeat the in veeti gallon.' 
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The subject of ear-cough and ear-sneezing has received a good deal of al 
tion of late, and some interesting cases have been reported' showing llie 
couuecilon which they both have with the middle ear, aud how appbcationa to 
the ear will often relieve a cough of a pmlunged and painful character. Again 
that simply plugging the nostrils will relieve the most distressing sneezing, and 
prevent its extension into the middle ear producing catarrh ; again, if this 
sneezing is not relieved it may cause so much congestion in the cerebral circa- 
n that small vessels may give way in the laliyrlnth, causing complete dcaf- 
le termed pnlsating tinnitus. The ear-cough 
gus nerve giving off a branch (auricular} to 
IS well as branches to Ibe pliarynx ; it also has 
occurred in our bands from irritating or touching the cborda-tynipani nerve in a 
case of perforation, as the nerve passes across behind the membrnna-tympanL 
The sneezing is only a more extended impression of that whicli occurs in the ear- 
cough, conducted to the vagus by the trigeminus from the ear, and rcfiecled to 
the phrenic and inlercostals to excite the violent expiratory efforts which pro- 
duce sneezing. Constant gaping is another most disagreeable symptom which 
was noticed, and causes distress in the ears and deafness of some persons, and 
Is produced by exhaustion or irritation from patency of the Eustachian tubes. 
Paresis of the palato-tubai muscles, referred to in the body of the work, is like- 
ivlse a cause of deafness. 

Coniideratieni on ParaeuiU Witlmi. — Several explanations had been 
proposed by the fact of some deaf persons hearing better as long as certain 
strong noises were produced, especially by the rolling of carriages or cars, 
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ft separation in the clisin of ossicles. Careful e 
kind auggeated to Dr. Lcewenberg different esplai 
Higns he liad noticed in examining with great car 
ber of persona affected with paracusis Williaii, by n 
of inspecting and testing, gave very divergent res 
dmm ; and it waa impossible, therefore, lo abstract from them a common feature 
as to the trouble in the middle ear. On the contrary, the symptoms which lie 
hod found in all cases were the following. Both ears were affected with deaf- 
ness, often lo different degrees on eacli side j hearing was good for high tones, 
eepecially tbe higher ones ; and, finally, as a negative sign, there was absence 
of perforation of the membrane. As a rule, he noticed sucli troubles as head- 
ache, giddiness, and in some cases even serious accidents, as apoplexy. The 
preceding facta seemed to exclude tbe idea of an alfection of the middle ear as 
the cause of paracusis Willisii. He proposed to seek the explanation of this 
phenomenon in the following consideration ; " We know, especially by recent 
researches, that excitations, which follow each other, but which are not strong 
enough to provoke a manifestation of the specific vitality of a nerve, cau, under 
, induce a higher degree of excitability in the nerve, so 
that it now responds to excitation wliich would have had no effect under ordinary 
oonditiona. In the same manner it seems adinisaible that there may be certain 
s of diminished excitability of the acoustic nerve, and that in these cases 
strong commotions produced more or less periodically by the aforesaid 
aolses, may increase the sensibility of tbe auditory nerve, which is lessened by 
^e disease, and thus enable the patient to perceive vibrations he would not 
under ordinary circumstances." It appeared to him very probable that 
«nch was the case with the persons wlio offered the striking phenomena of 
Willis's paracusis. 

The Chairman of the Section of Olclogy, Brislisli Medical Association, said 
that this was a grave symptom. This paper tended to show that it was a sec- 
ondary symptom, and that it was the beginning of an affection of the auditory 
Lnerve. He completely endorsed Dr. Lfowenborg's views. According to his 
l-iwperience, this symptom was more common in youth than in later life. 
r Dr. Cassells (Glasgow) regarded it as a sign of incurable deafness when the 
person hears better in loud noises, looking at it clinically. It occurs in the 
course of adhesive catarrhs ; and the patient might be assured that his hearing 
would not become worse when he heard better in a noise. 

AUDITOBY NERVE. 

■ As this nerve is of much interest and importance we have endeavored to give 
^Qie most recent views of its physiological position and relations. 

The auditory nerve is in direct connection with tbe cerebellum througb the 

medium of the restiform bodies, as has been demonstrated by the researches of 

Lockhart Clark and Meynert. Indeed Meynert is of the opinion that all the 

loots of the auditory nerve terminate in the cerebellum in the first instance, 

1 that, therefore, they can only have an indirect connection with the cere- 

I Imi hemispheres, probably through the superior peduncles of tbe cerebellum) 

m^ the valve of Vieussena. This view, according to "Ferrier,"' is evidently 
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untenaMe, for he shows there is a apecia) region of the cerebrum, deatruction 
of which abolishes the sense of hearing (the superior temporo-sphenoidal con- 
volulions). " When the lesion was established bilaterally, so as lo cause de- 
slniclloii of the superior tempore- sphenoidal convolulioa of Imlii sides, along 
with certain other effects not depending on localized injury to this coiiTolutioQ, 
the animal, though fully conscious, and on the alert to everything attracting 
sight, failed to respond to auditory atimnli usually exciling violent reaction and 
attention. The sense of hearing does not appear to be affected in animals de- 
prived of their cerebtllutn. 
Prof. Ferrier repeats the fact which was first demonstrated by Dr. Hahlings 
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Prof. Ferrier further slates : " We have seen, however, the essential import- 
ance of impressions derived item the labyrinth in the mechanism of equilibra- 
tion, and Ibis connection of the audilnry nerve with the cerebellum is an 
anatomical confirmation of the view that the cerebellum is the central organ 
of equilibration." 

THERAFEDTICa IN EAB DIBEABEB. 

" The advance in therapeutics has not quite kept pace with our pathological 
knowledge of the tympanum (and the same may be said of almost every region, 
of the body) ; the study of the acute diseases which produce tissue Changes has 
become of the greatest importance ; the various forma of acute and subacute 
inflammation, which cause these hypertrophies, adhesions, and destruction of 
the conducting mechanism of the tympanum, are as difficult lo treat, becauaa 
these changes in the tissues, when once formed, are comparatively incurable, 
at least according to present existing therapeutic methods. Fortunately, how- 
ever, in the earlier more acute forms, tympanic diseases are as amenable to 
treatment as are similar diseases in other organs, and the principles of rational 
medicine can be na well applied here as elsewhere."' 

In a recent review of the progress of therapeutics of the ear,> it is staled by 
Lacharriere, who dwells upon the great importance in chronic diseases of 
the ear, that in every affection of definite duration, search should be made for 
the diathealB aa a cause, i. e. scrofula, gout, rheumatism, berpetism, and syphi- 
lis. The treatment applied for these latter is of wonderful efficacy, notably the 
mineral waters. He objects to cold water and sea-baths, as they aggravate 
labyrinlliine and catarrhal affections (in this we fully agree with him, aa may 
he noliced by our short paper, the first on the subject published in this country 
— IST6}. The strong sulphurous springs are especially recommended for scro- 
fulous or syphilitic otorrhoeas. When there is diseased bone, several cases are 
reported, lu which Ihe waters of Barfiges were of wonderful efficacy. If the 
bone is not affected, the milder sulphur waters may sufBce. The arsenical 
waters of Bourbonie, and others, are serviceable in scrofulous affeciions where 
the mucous membrane and lymphatic glands are involved. The alkaUne 
springs have been very efficacious in the author's experience for the middle ear 
affections dependent upon the gouty diathesis. It is well known that sulphur- 
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ous waters have a wonderful power upon the system, and when they are ap- 
plied with discrimination and care are of great value. 

Our country is fortunately well supplied with mineral waters which are im- 
pregnated with sulphuretted hydrogen, known as sulphur waters, such as those 
of the Yellowstone region, Arkansas ; Richfield, Sharon, and Avon ; the 
White, Red, Warm, and Hot Sulphur Springs ot Virginia, which latter are not 
surpassed by any springs of this character found abroad. Very early we found 
sulphur and its compounds useful in parasitic diseases of the ear, and in ^'fu- 
runculous otitis'' it is almost a specific in the form of sulphide of sodium or 
calcium. The pain which attends this form of otitis is very great, sometimes 
extending to the middle ear and membrana-tympani, and is relieved by a free 
incision, instillations into the meatus of a warm solution of atropine, three to 
four grains to the ounce of water, first recommended by Dr. Williams in his 
work on the ear. It has been employed in this city for several years with 
success ; it has also been found useful in thickening of the membrana-tympani. 
A few cases after the incision require a moderate dose of morphia and atropia, 
hypodermically. 

Concerning the treatment of acute naso pharyngeal and tympanal catarrh, 
we wish to call attention to the fact of the great benefit to be derived from the 
judicious use of tincture of aconite, also sulphate of quinine, in from eight to ten 
grains daily, in subdivided doses, in connection with the compound ipecac 
(Dover's) powder, in from five- to ten-grain doses, at bedtime. 

ANTI8BPTIC8 IN EAR DISEASE. 

In the search after a perfect antiseptic,* Dr. Cassells used boracic acid as a 
crystal and as a rough powder, but with no result in respect to preventing or 
arresting suppuration. He then tried the insufflation of various powders into the 
meatus and down upon the diseased structures. Talc lessened the suppurative 
action, and seemed to be antiseptic in its action. Tannin alone had no effect on the 
putrefactive action. When used in alcoholic solution, it formed hard blackish 
masses in the meatus, and in contact with the diseased structures. Therefore,^ 
despite the fact that this solution was very nearly a perfect antiseptic, its use 
had to be abandoned because of these masses tending to accumulate in the ear 
with the continued use of the remedy. Iodoform in fine powder failed in most 
cases to arrest putrefaction ; while, in the few cases in which it did, its dis- 
agreeable odor was an objection to its employment. He then conceived that 
the boracic acid had failed on account of the roughness of the powder used. 
He, therefore, procured boracic acid in an impalpable powder ; and, when he 
began packing the meatus tightly with it, obtained excellent results. But 
even then he saw that subsequent syringing of the ear with tepid water was 
followed by a return of the discharge and irritation. In consequence of this, 
he came to the decision that the ear-syringe was used too often and without 
due discrimination in the suppurative forms of ear-disease. He had, therefore, 
given up syringing the ear with pure water in cases in which the antiseptic 
treatment was to be carried out, preferring to cleanse the tissues with absorbent 
wool, or, when this did not suffice, by gently syringing the parts with a satu- 
rated solution of boracic acid. Therefore, when the above antiseptic treatment 
was to be employed, the ear was not to be syringed at all, but it should be cleansed 

' Particulars as to the action of this acid in ear-diseases are given in a paper by Dr. 
Cassells in the Practitiouer for March, 1877. 
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in llie best way possible. Absorbent wool should be used by preference, 
or a BHlurated solQtion of boracic acid. The acid must be packed down Into 
the baltom of llie mealUE, and the dressing must uot be changed unless it be 
Btained by discharge. Not a single case went wrong ivUh him under this treat- 
ment. Ho searcbed no further, for he bad found a perfect antiseptic in boracic 
acid. All casce of suppurating ear could be treated in the way indicated ; and, 
If properly applied, no danger followed the closure of tbe meatus by the pow- 
der. In many or his chronic cases of profuse suppuration, tbe first dressing; 
bad remained in Ihe ear for weeks, and without being stained. This sbowed 
clearly that all pulreraclive action bad ceased with the applicaliim of tbe boracic 
acid dressing. 

t^egive the following directions for its use ; Tbe ear is first carefully clean a ed 
of secretion with a four per cent, warm solution of the acid, and if there be sup- 
puration of the middle ear the Sustachian tube must be inflated to drive tbe pus 
into the external meatus, dried tliorouglily, and tlien finely pulverised boracic 
acid blown in over the suppurating surface ; the meatus is theo closed with 
salicylic, carbolic, or boracic cotton, which should be renewed as often as it be- 
comes moist from tbe discharge. 

Btatistics show the favorable action of this treatment upon twenty -nine cases 
of otitis D3edia purnlenia acuta ; the average duration of ntorrhcea in these was 
only thirteen days. Of one hundred cases of otitis media purulenta chronica, 
tbe average duration of treatment, to the cessation of all discbarge, was twenty 

The pulverized acid has the advantage of producing no reaction on the mu- 
cous membraue, of withdrawing the water from the membrane, and keeping a 
concentrated solution in contact with the inflamed surface, and of not forming 
coagulations with the secretions. 

Dr. LiEwenberg (Paris) said that tbe absolute alcohol he used as an antiscpdc 
was nearly 98 per cent. He never applied it in this strength at once ; he diluted 
it first ; but many patients were soon able to bear the use of the absolute alcohol. 
As to syringing with salt solutions, he thought that the effect was to avoid a too 
energetic exosmotic exchange with the tissues, as it might happen with pure 
water. As to antiseptic treatment, he had prepared a paper for the Milan Oto- 
logical Meeting on this subject. When the ear had been badly cleaned out, the 
epidermic fragments extracted from Ihe meatus were surrounded by a concen- 
trated layer of micrococci. M. Fasteur found a special microbium in boils ; 
Dr. Lcewenberg found the same in furuncle of tUe ear. 

Dr. Cassells, in reply, said that be used boracic lint a year before Bezold rec- 
x>mmended it. 

In cases of olorrhtea complicated by phthisis of the lungs, the acid had no 
effect upou the discbarge. Novaro, of Turin, favored weak chloride of zluc 
Joiions, one to two grains to the ounce of water, for the same purpose. 

Urbantschilsch, in bis text-book on Otology (Yienna, 18S0), dwells on the 
importance of careful disinfection of all Instruments employed in the ear. 

DUenset of tht Ear and Life Iniuranre.—'W'nhia the last few years more 
attention has been given to diaeasea of the ear iu relation to life insurance, 
especially in those affections in which there is a perforation of Ihe memhrana- 
tympani with a discharge. There is tbe closest and moat intimate relation be- 
tween the perforated membrane of the ear and the tympanum and brain, there 
^eing only a thin layer of bone called tbe promontory with a vascular covering 
exposed to the air, etc. When the tar is much affected, followed by discharge. 
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I, dizzinpfls, ant! fever, it is one of the signs of serious niiscliipf, and may 

C ultimately cauB» faliil liral a -disease in otherwise apparenliy healthy individuals.' 

Puactnring ITie Membrana-Tympani. — A full desmptiou of this operalioii is 

F (Jiven, wbicL is indicated wlien tlie inemhranB-lympaiii is bulging from acute 

catarrhal In flam mat inn, and when mucous rS.\cB are heard on inflation, or even 

in cbronic cases when examination of tbe memhrana-iympsni sliows hy a dark 

line the presence of mucus or serum. Much more important in siiving of life 

Ib the operalion for opening the mastoid cells by means of the proper instru- 

Among llie many new Invenlions or modifications of old instiamcnts, 

1 It will bo proper to refer to the " pneumatic tractor" of Dr. Edward Woakes, 

I. of London, as being a valuable modification of " Siegle's" exhauating specu- 

l lum, a lltMe vacuum instrument, which, when employed with an exhausting 

I syringe, will bring up to lis place a recently collapsed menibrana-tympani and 

T lelleve cert^n forma of noises in Ihe ear. If the oillapsed membrane has re- 

f tnalned in its abnormal position a long period, or he held by bands of adiiesloiis, 

r the Siegle's exhausting speculum will be of little avail. Tbe advantage of the 

"pneumatic tractor" over that of Siegle's is that the entire force which Ihe 

I exhausted receiver ia capable of exerting upon Ihe point on wliicli it acts can 

P Ite brought into operation at once suddenly, so as to even niptnre tlie membrnno 

1' (three Inslances of tbia have occurred), or it may be applied as gradually as 

F may be desired. 

Artifleial Membranei or Enr-drumi. — In Ihe body of this work will be found 
some new observations from Prof Qrubcr'a clinic, in Vienna, on tbe use of 
these agenls. When there is still a jiortlon of the membrana-tympani remain- 
ing, an artificial membrane can be employed. Wlien there ia pus or mucus in 
the auditory canal it mast be first removed. In the class of cases where there 
I la no membrane to he seen, and nothing remains but tbe promontory, and 
I perhaps the stapes in position, we have found nothing so useful as tbe ball or an 
' elongated cone of boracic acid cotton attached to a fine thread and passed down 
to the proper place where the membrane should be, and tbe thread placed 
behind tbe ear. Two interesting patients now under my care employ this 
form of apparatus ; one is a pupil of our Central High Sciiool, and tbe other ia 
a dranghtsman ; the former finds ordinary cotton not suitable, and prefera the 
sntiseptlc cotton as a long hollow roll on a bodkin ; he introduces the cotton 
r on the bodkin, and then withdraws, leaving the cotton In position ; and witb 
\ It be is able to keep his place in his clasi, and without it he is utterly unable to 
< bear even the loudest voice spoken into his ear, his opposite ear being entirely 
to him from malignant scarlet fever. No form being applicable to all 
1, each case must be fitted, like eye-glaasea. Another class will bear tbe use 
of the thin rubber cloth and metal stem ; ifpressnre is required to bring the litlte 
bones in place, it is attached to a Que silver or ^Id wire. If there are granu' 
lationa, they must be removed by touching them with snlpbate of copper if tbe 
bone is affected ; if scrofulous, equal parta of tincture of iodine and glycerine, 
or tincture of iron in the place of the iodine. I( the granulations are polypoid 
I In character, they are to be removed by the wire snare or forceps, For the 
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it of (lie remains of poly pi or granolfir growths, enplDj warmed apirita 
of wine, lo be allowed lo remain ten or fifteen niitmles daily. If liyperlro- 
phic or vascular, employ chromic acid, glacial acetic acid, or cbloro-aceiic 
acid, or, if these fail, gnWanic caulery. If syphilitic, nothing ia so aseful aa 
ii>dofnrm in very fine powder dusted on iodoform cotton. If the graiiulaliona 
»re from phthisis, employ tannic acid and carbolic acid combined in equal 
parts. In plugging the meatus, we find it conrenient lo moisten Ihe loiver por- 
tion of the cotton-plug with a small portion of yellow oxide of mercury oint- 
ment, one grain to the drachm of vaseline, as the cotton becomes dry, and if not 
so anointed will adhere lo the meatus or auditory canal. 

Metltodi of aithirateing FMdt fi-gia (ft« Middle Ear without perfiruting the 
Mtmbrann.Tympa-ai. — A. rnriely of methods we have been in the habit of em- 
ploying to withdraw fluids from the middle ear without perforation. The (irsl 
and most nvailable Is by means of the Eustachian catheter and Pqlitzer's air- 
hag. Being certain, by mennsof Iheutoscopc. that the calheteriain the pharyn- 
geal orifice of the tube, It is firmly held, and then the nozzle of the emptied bag 
is made to fit loosely in the end of the catheter. Thu air is forced out of Ihe bag, 
and applied several limes to the catheter, tlie alie of the nose on both sides lieing 
first carefully closed over It by the fingers, and the pivtient desired not lo swallow. 
By this means, in acute and subacute cases of catarrh of the middle ear, we have 
been able to remove fiuid secretions. Another method is employing a glass or 
metal lube titled to a syringe, and the tube bent at the same angle as the Eusta- 
chian catheter, and then by means of a piece of rubber tubing connected with 
an exhausting syringe, placing this tube as near as possible to the orifice of the 
Eustachian lube, by passing the tube through Ihe uose or throat (the lube 
should have a slight Sange or rim, and should ahvays be anointed with oint- 
ment, so as to make it fit well). Iri-itation of the mucous membrane must not 
be produced, else sneezing ia induced and your operation is a failure. 

We have more recently employed the rubber end of the pneumatic tractor of Dr. 
Woakes, applied to the nose to exhaust Ihe middle ear, with an arrangement like 
Polilzer's, instead of being applied to the external meatus, wilh some benefit In 
a few cases. A novel and ingenious procedure liiis been described by Dr. Deu- 
uisou, of Colorado : " Attuching the flat nozzle, used wilh Pulitzer's air-bag, to . 
the exhausting boiile of an aspirating apparalus, he first exhausted the lur from 
the bottle, and then compressed the ale of the nose, wilh the nozzle introduced, 
BO as to wholly exclude air from without, closed his throat as in tlie act of swal- 
lowing, and, at the same Lime, directed the stopcock of the vacuum-bottle to 
be turned on. Th« effect of this transferring of the vacuum lo the middle of the 
head, seemed to draw everything inwards towards the pharynx and nasal pu- 
sagee, creating a temporary congestion of those parts. But the pain in the ear 
(having a cold at the linie) was perceptibly lessened by the experiment, and on 
its repetition finally wholly disappeared." 

Dr. Schalle, of Hamburg, has been endeavoring to find an improved "exu- 
dation sucker" after perforation, and has suggested an Instrument, which con- 
■Ista of a fine canula, 4 cm. long and 1.4 to 2.5 mm, thick, running into a fun- 
nel-shaped, closed lube, 4 mm. in entire circumference, increased by a small, 
ring-shaped prominence, which bends at nearly right angles from the anterior, 
or ihin, horizonlal part of the canula (see figure, Arch. Otology, 18TII, vol. vill., 
No. 3, p. 21.i). The tliicker part of ih« canula Is united by a short India-rubber 
tube wilh a glass tube bent at an angle, lo the end of which again a rublwr lube, 
of about SO cm. long, is united, Ihe canula pieces are of fine silver without aol- 
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dering. Mode of use : Take tlie rubber tube into the raoutli, pnaa with tlie riglit 
hand the glass portion of Ihe instrument into the auditory meatus, tlirongli a 
speculum in the ear. and between the edges of the wound, and make suction. 
He prefers iliR gal vanti -cautery for performing the perforation at a wliite heat. 

A morning with Profeuor Politaer, of Yitmm. — Arrangement of ojjlee exami- 
nation of patitnln. — Acute catarrh of middle ear. — Biaeau of the ear the reiv.it 
of tffphui fever. — Treatment of dry catarrh of middle ear.— Acute mttcous ca- 
tarrh in t/ie aged ; and Oietta. 

Nothing is of more interest to a physici 
than lo hare the opportunity of visiting a ■ 
Bnrroundlngs, and noting bis modes ' 
90, 1879. we made such a visit, and n 

rooms for consultation are like most of the Euroiiean physiciana and surgeons, 
on the upper floars, away from the noise of the alreets. etc. Most of them are 
furnished very nicely with engravings, piciturea, tjabinels, etc. ; besides tliese. 
Professor Politzer has his galvanic battery and rheostat, a small air-pnrap, mer- 
curial air-gauge, lot of small tumblers, and water-bottle. Each patient iins his 
or her distinct glass, and separate soft piece of rubber hose, to tit thp air-hag, 
which they carry away and bring with them. There is a cabinet for Eustachian 
oatheters, each b»x holding one marked with the patient's name. The Srflt pa- 
tient was a case of acute catarrh of the middle ear, with effusion of .'tertim of six 
veeks' duration, very dull of hearing. Polilier, to test the liparing, employed 
tais aeoumeter. which consists of a small bar of steel, struck hy the hammer, 
BB held between the fingers. He also employs the voice, but did not em- 
ploy the natch or tuning-fork in this case. He examined the patient with a 
hand mirror with daylight, no artificial light being employed eicept in very dull 
weather. A clip for a lens, as in the ophthalmoscope, was attaclipd to the back 
of the mirror, and the mirror had a stem, so that he could hold <t in his teeth by 
B small cross bar. The lens was just suitable for my vision without ray glasses. 
He remarked, " Ton are perhaps a little presbyopic," as he evidently was. He 
also used exclusively the vulcanite specula, and for the removal of cotton or 
application of cotton he employed only the curved forceps, no cotton holder as 
It used in England and America. 

We esamined the patient, and found an irregular refles: with a yellow mem- 
Itrane. He stated tbat he had tried his air-i^ouche, with no benefit, and he nm? 
proposed paracentesis, asihe other means would be very slow. We then held the 
patient's head, and lie made two pnnctures, but no fluid followed by blowing 
tlie nose. Then, by means of Siegle's speculum and a rnbber;bulb exhauster 
applied to ihe ear, there exuded a sufllcieikt quantity of serum In run down the 
cheek, and drop on the floor. He wiped this away, and introduced a pellet 
of cotton and eshausted, and when he withdrew the cotton it was saturated 
with serum, which hy compression yielded several drops. The advantage of 
this method was that it prevented the serum from running back The patient's 
hesring was then again leslad, and it wasiinprnvod to three times the distance. 
The patient was directed to wear cotton in his ear, not to sinoke, drink wine, 
beer, or brandy for twenty-fonr hours, and not he exposed lo any kind of physi- 
cal or mental excitement. The man was s large German. 

The next case was a young lad, who stated that some months before he had 
typhus ferer, and al^er he got well he had an Intermittent noise, which had 
become constant in one ear, with more or less deafness. On examination it was 
found very much filled up with secretion, which the Doctor washed out. Ha 
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had an elegant silver dish (old ragliinned). broiiglit in by tlie man who waited 
on the door, also a medium -sized syringe and India-rubber ear-bHsin. Biicli ns 
we employ, using lepid water and boracic add, nlioiit half a leaspoonfnl in 
a pint of water. Politzer not only employs boracic ncid to remove secretion, 
bat directs tlie patient at home in al! cases to use a four per cent, solution in 
blenorrbiBa or muco-purulent cases. Politzer has found it better tlian tbc alka- 

Ile stated that all pua was dissolyed in the water, bat Ibe mncns wan lo be 
seen in strings, and wna an evidence of tbe inflammation of tbe nrddle ear. On 
washing lUe ear out, and lUeo indaling, tliore was found a perforation, and we 
inquired if he did not find the noises rare in sucli cases, and he said, "Yes." 
The other case wbieh was examined, was ulsii like the first with granula- 
tions, bnt inflation gave no evidence of a perforation. He directed tbe wasUing 
out of the ear twice a day with a solution of boracic acid, also dusting the parts 
with tbe powder. For the granulationa he touched tlicm will) linnliim ferri 
sesquichlorldi, taking a drop tliree limes on the point of a bent silver wire, 
and carrying it right lo the part. 

Then followed a case of dry catarrh of the middle ear, in which he employed 
the air-bag for inflation, and drew out the membrane by means of Siegle's 
application, as we do at the clinic. He found both methods answer a good 
purpose. He also injects the middle ear, through the catheter, with the fol- 
lowing solution ; H- Sodium bicarbonas, gr. vitj, or half a gram; aq, destil. 
ic grams; glycerine, 1 gram. The solntiou be keeps warm hy placing the little 
syringe in the patient's warm hand. In two cases of little children he uses the 
word " varis kfinig" instead of '■ hick hock," as suggested by Oruber. In 
Bcute mucous catarrh iu an old gentleman, be employed the inji^ction into the 
nose by bending the head to one side, as described i)y GrnlKr, and so with chil- 
dren. Then came in an Armeniim Jew with a little girl, who had no ear dis- 
ea^te but ozena. His treatment was nitrate of lulrer, one part to ten of water, 
applied iin cotton by forceps well into the back part of the nostril and pharynx, 
wiping round the outside of the nostril, to pi-event discoloratiou, with a solution 
of caustic potash, lie cleansed the |>arts with the solution of boracic acid be- 
fore the application of the silver, which he applied once a day, while he garo 
her a Thudiclmm's douche to clean the nostrils herself twice a day, also to use 
the warm (louche for three weeks, with the following powderdissolved in water: 
g. PotasBfe bicarb.,oblorateaudsalicytate, of each four parts to one pint of hot 

A leUtT from Dr. Oa»»ellt, of Olntgnw, uiih kin mode of treatment of Eu»ta- 
ehinii tubal natarrk, aeule anti ehronie. — Uu of eleetricity. — Treatment of th» 
perforaliona of the mtmbrana-tympaai, ete. 

" My treatment for tubal catarrh is frequent PolilKerizalion and half ounce 
doses of the liquor ammon. acet. with one drop of laudanum, for an adult, every 
two or three hours. In chronic caies I use chloride of ammonium iu scruple 
doses. In acute cases no catheter ; in subacute and chronic cases cathetcrism 
in addition. 

"I neveruBeelecliicily in these cases, and, indeed, I use it very seldom in any 
cases. I have apphed it with a good, but not permanent result, in cases of sup- 
posed paralysis of llie tube-muscles, after the mode of Weber-Liel, Too moch 
was expected from the use of electricity in the disease of the ear. It could not 
create new tissue, but might improve or restore Ibe weakened or lost power of 
a muscle. There was no clear evidence that the anditory nerve could be stimu- 
lated by electricity." 
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Dr. Wfiakes sometimps got indications of a: 
'^mpani nfrer npplying electricity. 

The cliairmHii,< said tlint electricity had been introduced tain practice under 

itid auHpicce, but timt its value for diagnoaia was very aliglit. Be preferred any 
Dtlier iiidicAtion, such as might be obtained from clinical oliservatlon. He bad 
for some yenra given it up. Tlie conclusion at wbich llie meeting arrived was, 
tliat electricily niigbt be expeeted to be useftil in ear diseaaea in proportion to 
the neoeasity which existed for increasing muscular power iu ao me portion of 
the conducting spparalus. but that, up In lUe preaent, experience pointed to the 
&ct thnt it was an open qtiestion, whether in such cases the results of electric 
trentment were permiinent. 

Eltetrieity in Diumeg of the Enr. — The almost nnanimous CJcpressinn of the 
profesaion, who devote much attention to disenses of the ear, is that electricity 
cannot lie depended npon, except as a means of diao^osis, and to relieve some 
fbnclional disturbance after all the ordinary means have been employed to place 
the ear In a healthy condition, as, for inslance, iu the treatment of "paretic 
deafness" and in Weber-Liel's "progreasive deafness." For the best methods 
of employing this agent see full accoun tin this work. In paresis of the muscles 
of the palate one pole should be applied to the vail of the palate posteriorly, 
while the ordinary sponge -bolder is placed ou the neck, over superior cer- 
vical ganglion, which ia reached iiy making deep pressure behind the angle of 
the lower jaw, or by introducing a vulcanite catheter (Iu which Ibsre Is a wire, 
which is mea at the tip, passing it there) through tlie nostrils into the Eusta- 
chian orillcc, and to this one pole of the battery Is connected, and the sponge- 
holding polea applied over the maatobl proceaa. By passing the metalllo stem in 
onr rhcophore down in contact with the membrnnn-tympani with a feebte elec- 
tric current, the whole middle, and even internal ear, can become influenced 
through the auricular branch of the auricnio-teraporal nerve and otic ganglion. 
By this meanaalsoopacitiesof this important membrane may thus be inSuenced, 
ftUo the relaxed condition of the same membrane, and it will be found, in aome 
useful in relieving tinnitus. 

Urban tecbilsch,' iu Ma text-book of Otology, Vienna, 1880, speaks favorably 
'of tliQ galvanic treatment by ataling lliat be observed in aome casi?s good re- 
saltB from the electric treatment of the acoustic nerve. We find that the gal- 
Tanic current is uniformly superior to the faradic current in defective hearing 
at a sequel of cercbro-spinnt meningitis. 

The eKperimenta of Katyschew'and Dr. Dobroworsky on the effect of faradl- 
IBllon Bt the neck and the consequent narrowing of the blood vessels, give the 
fbllowing reaulls : By the faradization of the sympathetic fibres In the neck, 
the inflammatory redness of the drum-head and the middle ear in myringitis 
sad perforative tympanic diaeaae is rendered leaa intense, and the subjective 
sensations (pain and noiaea) diminish at the aame time. The hearing is also 
improved. By galvanization, also, tUo inflammatory redness of the drum-head 
but the elfects are not ao constant or ao decided ; only the closing, 
ining. and variations iu the iutenaity of the current have their influence. 

Dr. Cassell slates that " for very recent perforations I do nothing but treat the 
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dlapiise TOhich hfts occnaloned them, In the naual way. These perforations gene- 
rally come nil right in the end, lienling up. 

" For perforations of longer standing, Bopposing tliat their edges have not been 
cicatrized,' 1 cauterize them gently with nitrate of silver to stimulate Ihem, If 
they Bhnw signs of being sliig.^ish in closing. Otherwise I do mil interfere 
with tliem, except to treat the disease upon which they depend, antiseptically." 
A fdll acconnt of whicli we have already given. 

Tlie f^reat importance of teaching the young deaf, not dumb, chiM at home, 
■we have advoc*led in our work, and lUia lias been recently (Sept. 1, 1880) cor- 
roborated by Miss Ilarriet B. Rogers, one of the most siiocessful of Ilie principals 
of the deaf-mulp Institution at Northampton, Mas*. Her opinion, after long expe- 
rience, is as follows: "The early insiroction of semi -mutes, who have bean 
tanght nothing before coming to school, ia often more difficult than that of 
young congenital mutes," As an aid in teaching nrlicnlatlon visible speech is 
still highly valued. Articulation can be tanght without it, but evpry aid la wel- 
come. We hoped to derive much benefit from the audiphone, but our experi- 
ments with it have lieen entirely fmltles*. 

The teachers and friends of the deaf met at Milan, in Italy, in international 
congress during August and September last. Among more than two hundred 
delegates to this congress, chiefly from Italy and France, but also fVora England, 
Germany, Switzerland, Scandinavia, and the United States, the vote in favor 
of articulation was more than tou to one, and the following resolutions were 
adopted : — 

"1. This Convention, eonsiderinf; the incontestable superiority of speech over 
signs — (1) for restoring deaf-mutes to social life; (3) for giving them greater 
facility of language — declares that the method of articulatiou should have the 
preference over that of slgos In the instruction and education of the deaf and 

"3. Considering that the simultaneous use of signs and speech has tbe disad- 
vantage of injuring speech, lip rending, and precision of ideas, the Convention 
declares that the ])ure oral method ought to be preferred." 

According to F, B. Sandborn, President of the Clark Institution, the Ameri- 
can representatives, togetlier with a few others who dissented from these reso- 
lut.ions, admitted the importance of Imparting the power of speech and the 
ability (o read from the lips, in all cases where this might be practicable, bnl 
maintained that the greatest good of the greatest number Is best attained by 
using signs and the manual alphabet to n limited extent. Had the Clark Insti- 
tullon been represented at Milan, as was our hope, its voice woald have beeU 
given with tbe majority, in consequence of lis own experience. In the debate, 
our English friends, Mrs. Ackers and Miss Hull. Inok part, and the latter spoke 
warmly of tbe encouragement she bad received from the success of lip-readiog 
she had witnessed at the Clark Institution in ISTS. 

Dr. Dalby,' of London, prefers day schools to asylums, and would begin the 
education of incurably deaf children at the age of six or seven — eight years 
being required to teach a child to read from the lips of ordinary persons to be 
easily understood by them. For the past seven years Dr. Dalby has refrained 
from recommending either system (by signs or lip. reading) to the parents of 
the large number of children of all classes who have come under his observa- 
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tton, but has given them free opportunity of observing botti. In eycry in- 
stance tbe lip-reading melliod lias been preferred and bas been relinqnialied 
only for pecuniary reaaona. Itegiirding those wlio becoiiiB totally or partially 
deaf in early life the anlhor remarks that few people know bow easily Buck 
diildren liecome dumb. Tlita occurrence is closely comparable lo tbe loss of a, 
itanguage when a cliild ie UlceD from one ctiuulry to another. 

. To those who desire lo study the subject of deaf-innllBm we would recom- 
mend the recent work of Dr. Hartmann, of Berlin, who trealH the subject ex- 
haustively, leaving no department nnlouched and not omitting any facts worth 
knowing upon the subject.' 

Dtafnesi the Benalt of Sympathy betaeen the Ear, Teeth^ and ISoutii. — It is 
of the utinoHllmporlancetliat persona suffitriiig with deafness should be provided 
Vttbartillcial teeth, as the loss of the nntunil teeth causes the son parts to come 
dose together, shuts up the oJ'iflces of the Euslschian tubes, which are situated 
a level with the turbinated bone, and a little higher than lUe floor of the nose. 
The loss of the teeth also prevents that perfect bony cnuduclion which is so 
necessary for the vibrations of siiuud to reach the auditory uerve when the 
other entrance is closed by disease. 

I have known, in several instances, when metallic plates were employed for 
teeth, that an artlQcial set of teeth would very materially improve the patient's 
hearing. It is now a well-recogjiized fact that hard rubber plate will also cdb' 
duct Bonnd, BO that the audiphune and hearing -trumpet have been found useful 
by some very deaf persons. 

Distinct channels of communication exist l^etween the vessels and nerves 
'wlilcli regulate the supply of blood to the ear and the olic ganglion, while 
branches of the fifth ucrve connected wiib tbe diseased teeth also communi- 
cate with this ganglion. Morbid impressions atfucling tlie latter would influence 
the former, and thereby produce vascular distension of the membrana-tympaui 
imd contiguous regions, producing pain, hyperaimia, inflammation, discharge. 
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^ Bailer Maker's Dtafneu and Double Hearing. — In n valuable Nomenclalnre' 
of Ulology, by Dr. Swan M. Burnett, of Washington, D. C, be classes boiler 
makef B deafness as an alfeclion of the inner ear ; and from reports of some 
Interesting cases, we were disposed to class It as in part due to nervous ex- 
haustion or labyrinthine disease; but from a more careful examination of the 
ears of Imiler makers, we find that they almost always ascribe their trouble to 
catarrhal disease, from exposure to cold and heat alternately, and lu every case 
that we have examined we have found great thicl<enlng aud sinking in of the 
membra a a-i.ym pan i, witli tinnitus of the ordinary steam-like character. No 
dizziness or pulsating noises, tendency t( 
able authority classes double hea 
diseases. This is Biill a disputed )]oiut, ai 
catarrhal in flam mati on of the middle ear : 
poslti<ms, as we have found it in both. 
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r pain In the head. The same 
"paracusis duplicata," under inner car 
3 many authorities treat it under acute 
we would be disposed Id place it in both 
Prof MooB is disposeii to agree willi 
un M. Burnett, and place this peculianiy among the afl'eciions of Corti's 
BauvagcB and llard observed it in patients suffering with catarrh of the 
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middip Bnr. In the cnacs of Von Giimpert, VonWiMicli, Swan M. Burnett, and 
Knapp, lUere was a more deeply sltualcd iiifismination of the enr, evldpntly 
affecting Ihe deeper seated lisaueB nf the middle and inner ear; in Von GumperL'a 
case,! "iiie variation in lone fliictualed between a third, a fnnrlli, and an oc- 
tave," w]i\\b in Yon Witticira case tlie tone of a tuniog-forb struck Llie dis- 
ordered ear at exactly a half tone higher than tlie Bound ear, while in Knapp's 
case the note of a tuning-fork, placed on the glabella, was beard about two notes 
higher in the affected ear than in the well ear.< 

The Treatment. — If due to catarrh of the middle ear, nse Politzer's doncbe 
and the liquor aramoniie scetftlis, or catUclerization and injection of bydroclilo- 



. (gr. X U. §j of - 
the ear, local depletion and coiinle 
been relieved, and exhauallnn reinn 
iron, polasea, and lime, with from i 
brain ayniptoma slioul.l show themsalv 



water). If from deep-seated disease of 
ilntion ; and when the acute diseai^e has 

uae phosphoric acid or the phosphate of 
o eight-grain doses of quinine daily. If 
a, excitement, vertigo, etc., employ cold 



to the head, and thirty-grain doses of bromide of potaaaium every few hours. 

COKCLUSIONB. 

Ist. Much more attention is now given to the subject of diaeases of (be ear in 
infanta and 3'onng children. Especially is this the case in the catarrlinl affec- 
tions of the middle enr following cold or coryxa. the exanthemata, and hnredito- 
eyphilitic disease of the ear. It has been tbund that the treatment of the mu- 
cous memlirnne which lines the middle ear is more amenable to such early im- 
pressions, and the results are much more satisfactory. Tliis course of treatment 
was advocated by the late Dr. Clark, of Boston, as esrly as 184.'i-4fl, and we, In 
a paper on the same aitbject in ltJ48-49, dwelt upon the (freat importance of the 
early treatment of middle ear troubles In children before such destructive 
clianges had taken place as to prevent all successful results. 

3d. The great importance of using the kuife in relieving local abscesses in the 
ear, also of puncturing the meiabranatympani when there is pus, niucouB, or 
blood, has been found enlirel3" satisfactory, and good results have followed. 

3d, It will be noticed that we have dwelt upon Ihegrealnecessily of continued 
treatment of throat, nose, plinryns, and even larynx, in catarrh of the middle ear; 
that, while these parts are diseased, a cure cannot be effected of the disease of 
the ear. 

■4th. By the aid of the punch of Prof Qruber any material can be cut so aa 10 
fit the ear as an artificial membraua-tympani, and can lie introduced, iiy the 
nae of bis little forceps, with ease and comfort to the patient, and each iudivid- 
nal cose can be fitted to the best advantage. 
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CHAPTER I. 

TBE LIMIT OF PERCEPTION OF MUSICAL TONES BY THE 

HUMAN EAR. 

In many cases of ear trouble it is desirable to have means of 
determining the acuteness of hearing, both for ascertaining the 
present condition of the aural apparatus, and for the establish- 
ment of data that shall be sufficiently accurate to define and 
record the progress of the patient from day to day, and to estab- 
lish a standard of comparison with other cases For this purpose 
the steel rods of Dr. Kouig, of Paris, afford in many respects the 
most readily available and convenient means, either for clinical 
or office use. The rods employed by me in these experiments 
were made of choice white, tempered steel, under the direction 
of Dr. Clarence J. Blake, of Boston, and have proved perfectly 
satisfactory. These are held suspended by a silk thread, either 
close to the ear, or at a definite distance, say thirty-five feet, 
from the patient, and then tapped on the end with a little steel 
hammer, which causes a clear, ringing over-tone like a bell. 
They are two cmm. in diameter, and from two and a half to ten 
centimetres in length, so that they regularly increase from twenty 
thousand to sixty thousand vibrations in the second, according 
to their size. This method of examination only determines the 
limit of the power of perceiving musical tones, or what is tech- 
nically called the pitch ; it is not intended to supersede the tun- 
ing-fork, or the ticking of a watch, or even the use of the voice, 
which tests the power of recognition of the quality and of the 
intensity of sounds. 

In Savart's classical experiments with the toothed wheel, the 
lowest distinctly musical note was declared to be one of eight 
vibrations in a second; the highest was estimated at twenty-four 
thousand vibrations per second. Helmholtz fixed the lowest 
limit at sixteen, and the highest at thirty-eight thousand. 
Vierordt considered the highest to be forty-eight thousand, and 
Desprets, seventy three thousand seven hundred. Dr. Blake 
2 
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found tlie perceptive power of the normal ear to vary conai(3era- 
bly with the age, being grejiteat at the age of twelve or thirteen 
years, and diminishing in advanced life. 

From a number of experimenta made some years ago,' and 
those I have made since, I have obtained some interesting results. 
In the first place my extended experience with various means of 
testing the acuteneas of the bearing haa further confirmed me in 
my preference for Konig's rods. In using them I observe the 
precaution to have their temperature at different ob.servationa to 
correspond as nearly as possible, in order to prevent any source 
of fallacy from their change in shape.' In the second place, the 
membrana tympani should always be previously examined, and 
if any morbid condition exists it should be entered in the ootea 
in recording the observation ; of course, if the canal be obstructed 
by cerumen or any foreign growth, no satisfactory determinatioo 
can be made until it is cleared. 

Observing these precautions, I have found that the average of 
each set of my experiments, while they varied slightly fmni 
each other, were generally higher than those of Br. Blake. In 
one case sixty thousand vibrations were beard by a gentleman 
twenty-six years of age, who was a skilled musician, and another 
gentleman, with a trained ear, distinctly heard the same tone; 
in quite a number fifty thousand were readily deteiited ; in 
others, twenty-five thousand represented the extreme limit of 
perception. Many who were found to fall below the average had 

' See Prnceedin^ of the American Association for tlie AdTnDcement of 
Science, Hartford Meeting, AugasI, 1874. 

* Tlie fiLCt Bliould nut be overiouked lliat tbe ciinducling powpr of the ftir is 
greatly affected bj its temperalure. It will be interesting in this connectioD to 
compare Ilie results obtained under different tempera I urea. If air be healed it 
expands and becomes ligbter, and the soand travels more rapidly than through 
cold air. Tlie late M. Wertheim determined the velocity of sound ia air of 
different leniperalure as followa ; — 

TomporiUnre o( Air. VolofUf of Boond. 

l.SO Centigrade (84.7° F.) '089 feet, 

8.10 " (35.8° F.) lOHl " 

8.5 " (4T.80F.) IIOU " 

12.0 " (53.6° F.) 1113 " 

260 " (78.80F.) 1140 " 

ree and a half almvo zero, the velocity ia lOSfl 

f>f 38 degrei's it is 1140 feet a second, or a dif- 

tlint is to say. an auj;mentation nf velocity of 

:grnde, Augnieutation of density 



At a temperature of one 6 

feet a second • at a temperal' 

ference of 51 fur 24^ degre 

aliout two feet for every single degi 

alwa. B produced a dliniautiou of velocity. 



DALTONISM OP THE EAR. 11 

never suffered from ear trouble, and believed tbeir bearing to be 
perfectly normal. It would appear that there are a number of 
persons who are naturally insen.sible to sounds above a certain 
pitch, just as there are some who cannot distinguish between 
different-colored rays of light of high refractive powers, — that 
there is a Daltonism of the ear as well as of the eye. The 
analogy existing between the ability to recognize colors and that 
of discriminating between different musical tones has been fre- 
quently observed, and Dr. Pliny Earle^ has collected an interest- 
ing series of cases, in which the two defects coexisted in the 
same individual (that is, where a person who was "color blind" 
also had ** no ear for music"). Apart from these exceptional cases, 
I have concluded from a number of observations that education 
of the ear has much to do with the acuteness of hearing; this is 
so true that a person who first tests his hearing with the rods 
may find that he is unable to distinguish tones higher than a cer- 
tain pitch, say thirty thousand per second; but in the course of 
an hour or so, if he practise with them continually, he may hear 
thirty-five thousand without especial difficulty. 

Cases then divide themselves in their acuteness of perception 
of high tones into three classes: (1) Ordinary patients, or hos- 
pital cases from the lower walks of life, all of whose perceptions 
are more or less dulled, the ear being no exception. (2) Culti- 
vated and refined people, who have no special musical training. 
(8) Skilled and professional musicians. 

Physicians whose ears have been trained in auscultation and 
percussion, so as to recognize nice distinctions of pitch, would 
form a class intermediate between (2) and (3). The fact that my 
observations have been, in this series of experiments, made 
largely upon professional men will explain why the general 
results are higher than those of other observers. I have in 
another place^ called attention to the painful character of the 
impression made by these high tones in some cases. Indeed, an 
annoying tinnitus may result and continue for several hours, or 
longer. 

In the following series the subjects were all scientific men, 
either physicians or students. The rods were held within two 

' Am. Jour. Med. Sciences, vol. xxxv. from '* Carpenter^s Physiology/* p. 
793. Philadelphia, 1876. 

' Proceedings of the American Association for the Advancement of Science, 
Hartford Meeting, August, 1874. 
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inches of the ear; their temperature was 
observations were conducted in a room 
weather cloudy and drizzling : — 



about 70^ F. The 
remote from noise ; 



Years. 


Initial. 


Yibrattons. 




r 22 


G. H. R. 


50,000 




23 


A. De W. 


50,000 




24 


D. J. 


55,000 




24 


J. M. 


40,000 




24 


J. M. S. 


35,000 




24 


H. F. S. 


55,000 M.« 




25 


J. M. B. 


50,000 M. 




2(5 


J. E. F. 


40,000 


From 20 to SO 


' 26 
26 


A. O. 
H. P. 


45,000 
60,000 




28 


I. 0. 


40,000 




2J) 


J. S. T. 


40,000 




29 


C. M. T. 


45,000 




80 


F. W. 


40,000 




30 


J. E. W. 


45,000 




30 


C. S. T. 


40,000 




30 


W. 8. L. 


50,000 




I 30 


G. A. N. 


80,000 




r 33 


G. McC.> 


85,000 




36 


J. R. 


40,000 


From 30 to 50 « 


39 


W. K. 


50,000 M. 




47 


J. A. M. 


40,000 




48 


R. M. S. 


40,000 


Above 50 < 


1 52 

[ 57 


E. R. 
L. T. 


45,000 
80,000 



It is of interest to note that in several of the cases where a 
marked difterence was observed between the two ears, this was 
in favor of the left, with the single exception of the case of the 
gentleman who distinguished sixty thousand with his right ear 
and who could get no higher than fifty-five thousand with his 
left. 

The marked difference between the limit at twenty-two and 
that at fifty-seven years is believed not to be due simply to senile 
thickening of the membrana tympani, but also to a gradual nar- 
rowing and change of shape in the auditory meatus, together 
with alterations in the middle ear, diminution of conducting 
power of the bones, and diminished susceptibility of the auditory 
nerve incident upon advancing years. 

' Had ear trouble when a child ; there was opacity and sinking in of mem- 
brane. 
' M. stands for musician. 



CHAPTER II. 

TINNITUS AURIUM, AND OBSERYATIONS ON AURAL OR AUDI- 
TORY VERTIGO, WITH DIAGNOSIS AND TREATMENT. 

In various forms of disease of the ear there are associated with 
the nervous paroxysm vertigo and reeling, with faintness and 
vomiting. These symptoms may be transient, as from syringing 
the ears, a sudden pressing of the fingers or speculum into the 
meatus, violent blowing of the nose, or sudden movement of the 
body, causing intra-labyrinthine pressure. Ko doubt other 
cases depend upon a plug of cerumen, bean, or pea filling up the 
meatus, or upon some prior disease or irritation of the auditory 
nerve in its expansion in the labyrinth, or upon some local 
blood-pressure or reflex disturbances. A still more severe form 
of aural vertigo is produced by chronic purulent otitis media 
with the presence of a perforation in the niembrana tympani, 
concussion from firearms, producing a sudden, violent wave of 
air, which, striking the ears, causes a ringing with deafness and 
a feeling of vertigo, with a tendency in walking to fall on one 
side, from congestion and irritation of the fibres of the auditory 
nerve either by pressure or pulling them. 

Another form, in which the patient is giddy when leaning too 
far backward or forward. Often this class of symptoms depends 
on contraction of the tensor tympani — a muscle which in action 
is associated wMth the masticatory muscles. In almost all these 
cases there is more or less deafness. There are four other varie- 
ties of vertigo w^hich you are no doubt familiar with, and it is 
not necessary to enter into their symptoms at this time: they 
are (1), stomachic; (2), nervous, often from sexual exhaustion; 
(3), ocular; (4), epileptic. These four may be associated with 
aural or auditory; and great care must be given to be certain 

(13) 
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of the diagnosis; but the occurrence of deafnefis will do much 
to assist na in arriving at a correct knowledge; and this 
should always he attended by a careful examination of the ears, 
and testing the hearing hy the watch, tuning-fork, and Polit- 
zer's acumoter. Attention must also he paid to the limitation 
of the field of audUion: to the loss of perception of certain 
notes, as recommended by Knapp. 

The following are the conchisioiis, as to the wodits operandi of 
the nervous symptoms of ear disease, by an able authority on 
diseases of the brain. "There are two sets of symptoms: (a), 
vital (faintness, perspiration, irregularity of Ihe pulse, etc.); (6), 
locomotor (vertigo, with or without reeling)." He attributed the 
former to disturbance of, or actual disease in, the cochlear divi- 
sion; the latter to disease or disturbance of the semicircular 
canal divisions. The former division was, he auggeated, chiefly 
afferent to the medulla oblongata, the auditory nucleus having 
close connection with the vagal and spinal acceaaory nuclei; the 
latter division, he thought, represented that part going, accord- 
ing to Lockhart Clarke, to the cerebellmn. The vital and 
locomotor symptoms were due to disturbance of the medulla 
oblongata and cerebellum respectively. Pierret has recently 
apoken doubtfully as to the existence of relations betwixt the 
auditory nerve and the cerebellum. Cyon has recently fouud 
that irritation of each of the semicircular catiaia ia followed by 
a iiarticuUir ocular movement— a very significant thing towards 
the interpretation of auditory vertigo. 

Dr. Edward "VVoakea, in liia work on Giddineea, reports 
caaea in which the auditory apparatus was previously quite 
healthy, but which may or may not be found affected after the 
attack. The author traces the connection between atomach-irri tn- 
tionand these attacks of vertigo,and considers them due to a reflex 
dilatation of the internal auditory artery, causing an increased 
flow of blood into the semicircular canals. Aural vertigo, there- 
suit of secondary inflammation of the laiiyrinth, is known as 
Meiiilirfr's disease fhav'mg received much utcention from various 
authorities. Our ideas of ita fatal character and the profound 
deafness as a result have changed beciiuae affectiona of the ears, 
with many of the group of symptoms before aacri bed to this very 
serii'Us malady, have been treated with sufcess. But there is 
still another class of cases in which we have the complex symp- 
toms of M^ni^re'e disease associated with profound brain-ayinp- 
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x)mB from injuries of the apine, eerefarn) tiimora, morbid growths 
'fii the auditory nerve, either of a filiroiis oliarauter or true sar- 
loma or gumraata, in which we liave added the want of [jower 
f controlling the limha, pain in the hend intense and persistent, 
(rhile the dizzineaa is increased, with nauseii and votnltinv, 
^followed by paralysis. 

These severe and distressing symptoms are associated with ear 

■disease, especially of a ctironic ciiaructer; mid we should be on 

Bour guard against being niialed by such aymptoma in our diag- 

|i)Dsis and prognosis. As an instance of bow trivial causes can 

|>rodnce M^nifere'a group, Moos relates the following case: "A 

Ijieasant was sent to the ear clinic with the diagnosis ' M^niSre's 

jdisease;' after tiie removal of a plug of wadding from the right 

, the vertigo, deafness, tinnitus, and vomiting disappeared 

fcntirely." 

Dr. Henry D. Noyes reports M^nifire'a group of symptoms fol- 
lowing parotitis, and believes that there was a metastatic inflara- 
inntioQ set up in the labyrinth of the rigbtear, ut the same time 
that a similar jirocess took place iu the testicle; the patient was 
totally deaf to all sownrls in the right ear ; when his eyes were 
shut in walking, he swerved to the left' 

I In consequence of disease in the conducting apparatus of the 
fear vertigo may arise, and in such cases the only explanation is, 
that in tra-labyriu thine pressure has called it forth. Gottesteiu 
baa stated that we have no right to accept the term ^'-vertigo ab 
aure laesa" of the neuropathologist (Charcot), because it remains 
to be shown whether, for a number of cases, the loss of equi- 
librium has its origin in the ear or brain. We, therefore, 
can only speak of Meniere's group of symptoms. This same 

I authority agrees with ua that there are two forms, the apoplectic 
and inflammatory. In a number of cases Gottesteiu found cere- 
bral manilestations, loas of memory, apiiasia, eye trouble, and 
complete destruction of the hearing power on both sides,* 
Miiny of these forma of aural vertigo are readily detected and 
removed by the proper remedies ; but what we have reference 
to is the persistent and aoraetimea painful vertigo, which is not 
always detected by the most careful physical exploration by 

one who is fully capable of doing so, and must be referred by 

ixchiaion to occur iu pathological conditions of the middle ear 

iiB. Am. Otologlcal Society, 1879, p. 843. 
' Proceedings of German Association, Arcli. Otology, p. 13, March, 1880, 
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or of the labyrinth, especially in apoplectiform deafness, or the 
otitis labyrinthica of Voltolini. This latter affection is one of 
the most frequent causes of deaf-niuteism. Voltolini defines 
this afi\3ction as acute inflammation of the membranous laby- 
rinth. Usually the disease sets in suddenly; the patient suffers 
from fever, has a hot and burning skin, and becomes uneasy and 
excited, with pain in the head ; sometimes vomiting ensues, 
consciousness generally vanishes, either totally or partially, in 
the first twenty-four hours ; at the same time the patient is very 
much excited and delirious, tossing about in bed; and in chil- 
dren violent screaming occurs. After from two to four days 
the patient becomes comatose; this condition lasts about two 
to four days, whereupon consciousness reappears. The child 
recovers its senses very rapndly, but when it first attempts 
to walk it is found to stagger. While the tottering gait gradu- 
ally disappears deafness develops more or less rapidly. This is 
evi<lently a disease sui generis, and as the opinion of so distin- 
guished and careful an observer as Voltolini has based this on a 
method of diagnosis we acknowledge, we cannot but receive 
his judgment until disproven. 

I will now pass to the consideration of the details of some 
interesting cases, including almost all the varieties, one or two 
being of special interest and importance. 

Case I. — Labyrinthine vertigo, the result of inward pressure of 
the foot of the stapes on the endolymph, and retraction of the 
membrana tympani, wnth deafness to the watch when placed on 
the mastoid process region, but heard on the temporal bone. 
C. H. D., aged 50; residence, interior of the State of Pennsyl- 
vania; neither father nor mother living; the first died of dys- 
pepsia, accompanied by vertigo and general debility, at the age 
of 79; he was deaf twenty years before his death. The mother 
died, at the age of 33, of puerperal fever. The patient states he 
suft'ers from chronic dyspepsia, with irregular circulation ; and 
ever since he was a student, with periodical attacks of vertigo 
and vomiting, with torpid liver. He presumes the cause of his 
tinnitus and deafness to be chronic catarrh from exposure to 
cold. His former aftections were several attacks of continued 
fever and one of ty[>ho-nialarial fever, when surgeon in the 
army, in 1864-65. lie has no pain, no discharge, but constant 
tinnitus for three montlis. Ilis previous treatment was a preiv 
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aration of iron and strychnia, with an occasionul blue pill, and 
a somewhat careful diet, avoiding meat. 

Examination, — March 22, 1877. Meatus normal, good size, and 
not dry. Membrana tympani opaque, very concave, and handle 
of malleus very prominent; the middle ear yields dry ausculta- 
tion sound. Eustachian tubes open, more narrowed in the right. 
The distance at which a loud ticking watch is heard on right ear 
was only IJ inches; normal, 28 feet. H. D., left, 18 feet; nor- 
mal, 28 feet. The tuning-fork heard opposite both ears; heard 
all the notes of a piano except the deepest. The loud ticking 
watch faint on occiput, not at all over the mastoid, but is heard 
over the temporal region. Tinnitus and deafness only occurred 
within the last three months, after a severe attack of vertigo, 
vomiting with fainting, and a tendency to reel to and fro. 
When in the railroad cars, cannot distinguish the roaring; 
when the meatus is closed it diminishes the sound. Cannot 
keep up conversation in a noise, or where there is any confusion. 
Has a mechanical difficulty in his nostril ; the vomer was injured 
when a boy, causing slight catarrh. Has slight sore throat oc- 
casionally. Has a sister, aged 47, who Ijas been deaf for about 
twenty years. Syniptoms of pressure on the foot of the stirrup, 
and increased pressure on the endolymph of semicircular canals 
and cochlea. 

Diagnosis, — ^Labyrinthine vertigo. Disease situated in the 
horizontal semicircular canals, for, when these are divided, it 
produces the movement of the head, as in this case, from side 
to side. 

Treatment, — Under the influence of Siegle's exhausting specu- 
lum was very comfortable, and freer from the noises. Nitrate 
of amyl caused/ no headache and no flushing when the vapor 
was inhaled through the nostrils or injected into the middle ear 
by the Eustachian catheter. This patient had also disturbance 
of vision ; and from the confirmed deafness the cochlea is in- . 
volved, for, according to Flourens, when the cochlea was de- 
stroyed in animals they lost the sense of hearing, but not the 
faculty of equilibrium unless the semicircular canals were 
injured. 

Case II. — Vertigo and Loss of Hearing of Certain Tones. A 
gentleman from the South, after an attack of giddiness and 
sickness of the stomach, lost the pitch of certain notes; the 
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ears were apparently all riglit. The tliagnosis was liemorrliage 
iiilo tlm labyrinth or into the vicinity of the cochlea. 

The single case of Dr. Cas.«]l'fl, of Glasgow. Scotland, in which 
the whole cochiea was removed "by caries" without loss of 
hearing or impairing the perception of the traiianiitted tones 
of the tnninp-fitrk, ahnuUl not be set aside, or invalidate the 
report of a case of the removal of this portion of the hearing 
apparatus with entire and complete loss of hearin_^. Until we 
can have both experimental proof and a cnse like that of Dr. 
Gaseell's, we eliall hold on to the reasoning and experimental 
results obtained by Uclmholtz, that the various fibres of the 
lamina of the cochlea respond to particular musical tones. 
Upon destroying the cochlea and the structures of the vestibule, 
Flourens produced deafness. We also know that, when one 
organ is lost, its power of performing its ]>roper action is taken 
on by another, or a portion of another will [lerform its functions ; 
or, as observed by Uinton, that the meatus of one ear facilitates 
the passage of sound to another; and on testing a case where 
the cochlea had come away two years before, the man stated he 
could not satisfy himself that he beard at all on that side. 



Cash III. — The following is of special interest in this connec- 
tion; The derangement of hearing with which this form of ver- 
tigo is associated may be of two kinds. Sometimes there is evi- 
dence of undue excitation of the auditory nerve, noises in the ears, 
permanent or only at the moment of the paroxysm. More fre- 
quent ly, indeed almost univereally,thereis defective sensitiveness. 
This defect may be conspicuous or obscure; may range from a 
considerable degree of deafness to a sliglit defect in audition 
which it requires much care to ascertain. The knowledge that 
the defect may be limited to the perception of sound conducted 
tlirough tlie bones of tlie skull is an important addition to our 
means of diagnosis. The fact was pointed out by tbo late Mr. 
Hiiitou {Guy's Mospital Jicporis, 1873), and by Mr. Dalby; and 
cases in which it was noted have been published by Dr. Ferrier, 
Dr. Duffin, and others. 

Tlie loss of what may conveniently be termed perosseal audition 
is regarded as evidence of an aliection of the labyrinth or of the 
auditory nerve, and may be absolute. A tuning-fork, vibrating 
in contact with any part of the bead or teeth, may be unheard 
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[■in the affected eiir, wliile it is lieard readily, if heltl opposite 

■ the meatus; or the lusa may be (.lartial, and in that case it may 

Ibe detected by the method commonly employed by aural aur- 

[.geons of closing the ears wliile the tuning-f<irk is sounding in 

leontact with the vertex or some other part of the skull. 

IClosure of tlie meatus, if the latter be unobstructed, iricreaaea 

I the intensity of tlie sound ; if the perception of Bounds con- 

I ducted through the akull be impaired, it render it weaker 

inaudible. But tlie method is one that requires much 

e and repeated examination to detect a slight defect in 

Isn unintelligent patient. It is important, however, to examine 

I cases, not only with a tuning-fork, but with the watch. 

I'There may exist marked impairment of perosseal audition to 

I the watch, while the tuning-fork is well heard. This gentleman 

lias been subject for several years to slight attacks of vertigo. 

The motion is uniform, a tendency to full to the left. His 

hearing ia acute; it was thought to be perfect. A watch p!a<!ed 

opposite the ear is heard perfectly well ; but the loudest ticking 

watch, pressed against any part of the head, is not heard in the 

f least. The condition, however, is a variable one. At times, a 

Iwatch in contact with the head is heard well ; more frequently 

i not heard at all. The liability to attacks of vertigo seems 

I to correB]iond to the periods of imperfect audition. Whenever 

I he has been tested after an attack, the power of hearing the 

I watch has been alwiiys aViSent. 

Even a slighter degree of impairment of the power of hearing 
In watch in contact with the skull may be of signiticance, as 
I is shown by the following selected case, in which the tuning-fork 
^I'tiiled to reveal any abnormality in the function of hearing. 

Cabb it. — " P. D., aged 56, admitted into University College 

Bospital, London, on August 15, 1876, hud suffered during the 

■last tive years from starlings on going to sleep, which lately oc- 

Icurred every night. Four months previously be had a blow on 

rthe head and on the bridge of the nose from the fall of plaster. 

In June (two months before admission) he noticed a considerable 

degreeof deufneesof the left ear, which continued for a fortnight, 

and then passed away, liuring the six days before admission. 

La considerable noise in the left ear was noticed. Twice during 

I the jireceding montliB, he had an attack of giddiness of short 
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dnratinn, nf wliich no definite history coiikl l^e obtained, Tlie 
day before hia admission, while walking, lie amldenly befiiime 
giddy, iis if he were turning round, staggered towards tlie riijlit 
Bide and fell, as he says, in trying to recover bimself. A slight 
sense of movement on hia part and hi surrounding objects con- 
tinued until bis admission. He then complained much of a 
'confusion of sounds,' which seemed to be in his head, and of 
headache in the occipital region and behind the ears. Ilia hear- 
ing at first seemed to he natural. A watch was heard a gooil 
and equal distance from each ear. A tuning-forlc was heard at 
eight feet, and was well heard when sounding in contact with 
the bead in various positions, and in each ear it was increased 
in loudness by closing the meatus. A watch was heard in con- 
tact with the bead and on the right side; closing the meatae 
increased its loudness. On the left side, however, closing the 
ear rendered the sound less loud; but the watch had a double 
beat, and closure of the ear rendered one set of heats entirely 
inaudible. This result was obtained in every examination. (The 
patient was a very intelligent man, and bis answers seemed re- 
liable.) A few days after bis admission he had another severe 
attack of giddiness, with great 'confusion of sounds in his left 
ear.' Ilia rest at night was much disturbed, and he turned 
about in his sleep until bis head came to rest at the foot of the 
bed. Sometimes he lay curled round, with hia head hanging 
over the edge of the bed. If he were awakened and ]iut straight, 
on going to sleep again he .soon returned to the former position. 
Five daya later he had another attack of vertigo, which con- 
tinued in a sligbter form for some hours, and some peculiar clo- 
nic spasm was noticed in. his right arm and leg. He appeared 
able to control it when liis attention was directed to it, iiut when 
liis attention was otherwise engaged, the spasmodic movements 
went on, the right hand being continually jerked up and down 
BO that the band kept striking the epigastrium. At the time 
he said he felt us if he were tailing through the bed or swimming 
about the ward, so tliat an effort was necessary before he could 
realize that be was in bed. During tlie height of the attack 
he comjilained of a continuous whirling or humming noise in 
both ears. A dose of chloral and bromide of potassium quieted 
him, ai>d on bromide of potaesinni and iron he had no other 
severe attack while in the hospital." 
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Case V. — Aural Vertigo wUk Timiiltis. Old fracture of the 
mtpine. (Mucli imiiroved tinder tlie liyJrobroiiiit; acid and ether.) 
Feb. 12, 1880. J. K. G., iiged 61, residing in the tinimtry, u 
fwidower; father and mother both died at over eighty ycare 
iof age. The present condition of the health of the patient is 
I feeble; has been a mitii of remapkiihle strength. In Novem- 
I ber, 1863, Mr, G. fractured the last lumbar vertebra, right side. 
I Thi8 injury was produced by an exhibition of Bfrength — lifting 
a barrel of vinegar upon a counter and again placing it on the 
The fracture was not discovered, and he was allowed to 
I move at intervals. Within two months symptoms of paraplegia 
I manifested themselves; in fact, he was paraplegic for four years, 
I Afterwards hemiplegia set in of the right side of three months' 
[ duration. First able to walk with crutches, then two canes, and 
\ lastly one cane, which now on going up stairs he pushes before 
He was kept in bed for years under the t-are of the late 
Dr. T. Eetton and Dr. Gilbert. Within the first week in Feb- 
ruary was attacked with vertigo in bed, diftering from the first 
vertigo which he suflered from liia epiue. which was an upward 
movement of the floor and a downward movement of the ceil- 
ing, and when he got out to walk, as if he was walking on a 
crust of iee. This hist attack of vertigo was a whirling motion, 
with dizziness and an inclination to fall forward, and he was, 
during each attack, in a profuse perspiration. 

Examination of the ears, ei<?. — Left ear afl'ected ; hearing dis- 

I tance three inches with his watch of twenty inches normal di»- 

' tance. The presumed cause of the disease of the ear catarrhal ; 

3 fiain ; tinnitus auriura in left ear is pulsating; right like a 

\ eea-shell. The pulsating was synchronous with the heart, which 

\ was hypertrophied. Previous treatment; nasal douche with 

chloride of sotlium, half a dnichm to the pint; to the throat, 

■ which was ulcerated, cupri sulph. twenty grains to the drachm 

rof water, applied with a hruHh ; ulceration of nose, applied 

Ltwenty-grain solution of argent! nitras, with diluted ointment 

I of nitrate of mercury. Tliis treatment benefited the right oar 

i suspended the tinnitus which there existed; meatus irri- 

able, but right contained cerumen ; memhrana tympani opaque 

unken with irregular umbo, with adhesions; right less 

•ojiaque, not so sunken = II. U. Left, acumeter nine inches; 

right, acumeter normal ; tnning-fork in air heard on forehead, 

ftoccipiit, and top of the head. No member of family deaf. 
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Diagnosis. — Thickening of the mombrana tym|iatn with ad- 
besioiiB, with vertigiiiona symptoms on pressure of right ear; 
obatructed Eustauiiiaii tube of left eiile opened by use of Polit- 
zer'e bag witli vapor of hydrobi'oniic ether. 

Treatment in coneultation with his phj-Bieian. — Daily inflation 
with Politzer's hag charged with the vajior of bydrohromio 
ether; also, B. acid, hydrobromic. (Squibb's) f^J- Sig. Ten drops 
in a winegliisafnl of sweetened water three times a day, with a 
tablespnonful of raaltine in milk at bedtime. 

Feb. 17, Ko return of the vertigo since he began the treat- 
ment. Hearing distance improved to one foot on left side. The 
hydrohroniic acid caused too ranch action of the heart, and bad 
to be rednced to five drnjra. 

2\st. Still no retnrn of the vertigo; noises much leas; a great 
feeling of weakness in the morning on attempting to get up. 
Directed to take hot tea before attempting to rise; much relieved; 
al)!e to resume the acid in ten-drop dosea as before. 

2it/i. Patient still improving; hearing better, he Btates; on 
testing, find the improvement continues, leas of the noiaea; very 
cheerful and briglit. 

Ma>/ 17. No return of the vertigo; aide to walk with more 
vigor; very slight tinnitus aurium ; appetite good; digestion 
all right, and sleeps well; able to walk ont of doora. 

The gastric symptoms are eapecially liable to mislead. In the 
cases already ro^iorted, and the following are admirable illustra- 
tions from Dr. Hughlings Jackson. 

"A gentlemaTi sufl'ers from frequent attacks of intense dys- 
pepsia and vertigo, t!ie former appearing to him to i>recede 
and cause the latter; the vertigo is sudden and violent; he 
haa fallen, and would fall always if he were not careful. He 
cannot say to wliat side he falls; but on one occasion must have 
fallen to the right, as he grazed the right side of his face. He 
is almost completely deaf on the riglit side; a watch in contact 
with the skull on that side is quite inaudible. The hearing 
on the other aide aeenia unimpaired. The deafness came on 
gradually about twelve years ago. Ho haa been subject from 
boyhood to attacks of violent dyspepsia, with vomiting and 
prostration ; in his youth they were as severe as they are 
now ; but he never sufl'ered from vertigo until the onset of hia 
deafness. Since that time the dyspepsia and verligo have gone 
OD together. The paroxysms of vertigo iu hia case appear dis* 
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tiiictly to be excited on tLe attacks of gHStric (Histurbance; they 
are pmcJuced by errors in diet, and the long liability to such 
dyapefisia indicates thiit it is not to be regarded aa secondary to 
the aural afiection ; but the sequence of the syniptoma, the co- 
incidence of the liability to vertigo and of the ear disease, indi- 
cate dearly tlial the giddiness is ultimately due to the iuflueiice 
ot'the latter, although itis excited by tJie stomach derangement," 

Vertigo. 

Aceonling to the experience of Prof. J, M, Charcot, vertigo, in 
about tbree-fourths of the casea, is one of the phenomena vvliich 
mark the invasion of multilocular sclerosis of the nervous cen- 
tres. From the descriptions given by bis patients, the vertigo was 
generally of the gyratory kind. All objects seem to be whirl- 
ing round with great rapidity, and the indiviihial himself 
feels as if revolving on his axis, threatened with loss of equilib- 
rium. The patient lays bold of whatever is nigh him. In most 
eases, this giddiness returns i n fits of short duration ; sometimes, 
however, it presents ilself, almost without interruption for a cer- 
tain (leriod, superadded to the tremor and paralytic state of the 
member; it often contributes considerably to render it almost 
impossible for the patient to stand erect, or continue his titu- 
bating walk. You must take care, he states, not to eonfounil 
this titubation with the uncertainty of gait, in connection with 
diplopia; the latter ceases when the patient keejw one of his 
eyes citraed.' Th us vertigo and diplopia having suddenly shown 
themselves, paresis and titubation nmy in a few days, so that the 
disease, multilncular sclerosis as it were, is immediately estab- 
lished (p. 174). Sometimes the invasion is inaugurated by an 
apoplectiform attack, preceded for some days or weeks by ver- 
tigo and cephalalgia, and followed by temporary hemiplegia. 
Vertigo is also found in certain forms of epilepsy, and is termed 
epileptic vertigo, and is never found in hyslero-epilepsy ; and the 
initial cry of tlie ejiilcptic is wanting. The diminution of per- 
sistent vertigo, greater resistance to fatigue, and more sustained 
continuity of movement are important indications of improve- 
ment. 

Treatment. — To relieve the persistent neuralgias, frequent 

' LeclurpB ou tlie Diaeaaea of the Nervous Syatcm, delivered st La 8a1p8. 

trifire. By J. M. CliarccH. Traiiskted by George Segerson, M.D., of Dubliu. 

f Pbila., Henry C. Lea, 1879, p. 159. 
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pnllutions, etc., nothing has yielded such good resnlta aa the 
broniidea; in such caaee, hydrobromic acid will tiike their [ilaee, 
and relieve the reflex excitability, eto,; 15-30 drops, in conjunc- 
tion with quinine, strychnia, and morphia. The broniidea wilt 
produce in certain patients redness and paralysis of the pharynx, 
coryza, urinary hypersecretion, and diarrhoea, but, above all, 
weakiieaa of the Hinha. Hydropathic trentnient, warm water, 
24° to 28° C.,i9 well borne, and the neurals;iaa, spasms, and dis- 
tressing aensiition of cold will soraettraes disapjiear. The acoustic 
nerve, acc;ording to Topinard, was aft'ected in one hundred and 
two cases; hearinff was afi'ected ten times; and Rosenthal ob- 
served disturbance of audition in five cases (enfeebled hearing 
upon one aide). In the majority of cases, the patient (.'oinplains 
of annoying noises in tiie ear, which often prove intractable to 
treatment. Lucae aTid Pulitzer observed a lesion of the aemi- 
circular canals; the first in a case of gray degeneration of the 
jHisterior columns, and the other in a case of tuberculosis. 

Interkstiso Cases op Tinnitus AoaiOM from Alcohol and To- 
bacco Successfully treated with Hydrobromic Acid and 
IIydkobromic Ether. 

Case VL Dr. M. I., aged 35, a physician of extensive practice, 
became distressed in mind, owing to a persistent tinnitus aurium. 
He eonsulte<I several of his medical friends, bad his heart ex- 
amined, etc.; also one or two who made aural surgery a special 
study. Tliey could find nothing in his ear, except a slight 
catarrhal inflamraution, which, after a time, passed away under 
treatment. Still, the noiae continued night and day. lie had 
lieen taking at times a glass of heer, and occasionally a glass of 
wine; tliis was changed for red wirje when much exhausted. 
He was advised to try the hydrobromic acid, nitrite of amyl, 
bromide of potassium, and various other agents; but this all 
provetl of no avail. At last, he was directed to take hydrobi-o- 
mic acid, and to stop hecr, wine, etc., absfdutely. This course 
he kept up for a month, and gradually all the noises disappeared. 

Case VII. Dr. J. N. K,, aged 45, by occupation a pliyaiciaH 
and superintendent of a large inaiitution, married, both father 
and mother living, and his genera! health vigorous. His left 
ear affected with slight deafness; the noises are constant, 
like letting off of steam ; has been treated hy waebing out the 
meatus by means of glycerine, warm water, etc. Examination: 
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meatus normal, membrana tympani sunken, reflex impaired, 
Eustachian tube of left side opens with an effort; middle ear 
contains no fluid. Hearing distance, left 7 feet, right 7J feet; 
acumeter,13 centimetres on left, 16 centimetres right. Tuning- 
fork not heard better when both ears are closed about the same in 
the air, when both meatus are open. Irritability of left nostril, 
throat, naso-pharyngeal spaces, hyperaemic; never suffered from 
severe illness ; no member of family deaf. Has found himself 
very irritable in temper, which is a very unusual thing with 
him. The noises were so loud and persistent that the doctor 
would call the engineer and inform him that he was sure steam 
was escaping. He heard also the noises all night, when on a visit 
to another institution, like the motion of the belt. On making 
an examination of his heart, found the second sound irregular, 
and firm pressure on both his carotids stopped the noises tempo- 
rarilv. On an examination of his diet, he took a certain small 
amount of wine; also, when a certain friend was with him, he 
would indulge in smoking to excess. The stimulant and narcotic 
were absolutely forbidden, and the middle ear was inflated, and 
hydrobromic ether vapor blown into the left Eustachian tube, by 
means of the catheter. Internally, hydrobromic acid, tincture 
of aconite to quiet the heart, and maltine. He reported in a 
month's time that the noises had disappeared entirely. 

Case VIII. — G. W. S., aged 34 years, occupation a student of 
medicine, mother and father both living, his general health very 
good. Both ears affected, but the left is most affected. The 
duration is nine or ten years. The presumed cause, as given by 
the patient, that it was trouble from his throat. Has no pain, 
but a constant and distressing pulsating noise in one ear, and a 
ringing at intervals in the other. Has been under treatment by 
a distinguished aurist of Boston; employed local agents to 
the throat, Politzer's air douche, etc. Examination: meatus 
normal, membrana tympani dull, thickened, and sunken; Eu- 
stachian tubes pervious, left much narrowed. H. D. right 
ear 2 inches, left 1 inch. No obstruction in nostrils, granular 
pharyngitis, mother and sister deaf. Diagnosis, chronic aural 
catarrh. Treatment from October 14 to November 14, air 
douche, iodine vapor, and tincture of iodine, post-aural apparatus. 
No decided improvement from this course. The following was 
instituted: the introduction of the Eustachian catheter and air- 
8 
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bag, ao as to exhaust mucus from the tube ; he has had a constant 
feeling of fulness on that aide. The middle ear was also inflated 
and injected with a warm solution of borate of sodium, glycerine, 
and water. The treatment was followed by reat, and use of lanl- 
tine as food. Tincture of aconite to quiet the action of hia 
heart, and the use of hydrolironiic acid (Squibb'a) three timea a 
day. This treatment has entirely relieved the pulsating tinnitus, 
improved his hearing, and relieved his distress. January 3d was 
his last visit, and thia was his report. The patient, of the impres- 
sion that the exhausting of the middle ear was the first meana 
of relief which he received, and the uae of rest and relaxation 
from intense study ; the hydrobromic acid also acted well, except 
now and then it would increaae too much the action of his heart, 
then a few drops of tincture of aconite would relieve thia sensa- 
tion. 

Case IX. — J. F. S., aged 45, a distinguished bishop of the 
Catholic Church, brought me the following note from Hugo 
Engel, M.D., Lecturer on Electricity, Jefferson Medical College, 
etc., desiring me to take the case totally under my charge; — 

iVow. 27. History. — General condition of health fair; very 
much exposed, travelling often night and day. The bearing in 
bia left ear has been impaired aince childhood, but no paiii or 
dificliarge for many yeara; recently the left ear became so trou- 
bteaome that he liad to apply to his physician for relief. His 
physician had been improving his general health, which owing 
to exposure to malaria, had atlected his whole system, but since 
the treatment he wua better, and thinks hia health now good. 
The chief distress is a constant snapping noise. 

The following is the condition of the parts on examination: 
meatus normal but dry, but with little secretion of cerumen; 
membranatympaniof leftside sunken and adherent; Eustachian 
tube not open by Valsalva nor Politzer, but by the use of the 
Eustachian catheter and chloroform vapor, but no influence 
on the noise. No fluid or hardened mucus or pus in middle 
ear; Politzer's acuraeter heard close to the ear; loud ticking 
watch fifteen feet normal distance, three inches right; voice 
elevated in tone when right ear is elosisd. No obstruction of 
nose; hoarseness at times in church ; uvula elongated and drop- 
sical ; this elongation was treated by astringents, etc., but not 
being relieved the elongated point was removed and a powder 
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of tannin and iodoform employed by t!ie patient with entire 
relief to the loss of voice, wiiieli was no doubt owing to mucous 
plugs on the larynx falliug dowu ou the vocal corda. On rhino- 
ficopic examination no ulceration of the orifice of the tube, 
which was only covered with adhesive mucus. No organic heart 
trouble or disease of any vessel. 

Diagnosis.— Hiight adherence of the walls of the Eustachian 
tube ; irregular action of the tendon of the tensor tympani mus- 
cle, with evidences of aniemic thinning of the blood. Inflated 
the middle ear with hydrobi-omic ether and directed twenty drops 
of the hydrobromicacid (Sqnibb's) three times a day in sugar and 
water aa a lemonade ; employed dialyaed iron, from ten to thirty 
drops; diet, a tumbler of warm milk at night instead of porter or 
ale, with atablespoonful of maltine ; alight connter-irritation by 
tincture of iodine at the base of the ear, as tiiere was a slight 
pain. This treatment was kept up, the patient attending some- 
what irregularly, when each time inflation of the tube with the 
ether, and by i'eb, 9 all the distressing symptoms had passed 
away and he found he was perfectly well. Was directed to con- 
tinue his medicines in diminished doses, and to keep up the 
extra nourishment, as his duties were a continual drain upon his 

I|iervous system. 
V 
t. 



Cabb X. Tinniliis aurium fur Jive years, constant ringing of bells. 

■Feb. 6, 1880. Margaret P., aged 10 years, a bright intelligent 
girl ; she is at school, but labors under great difficulty in acquir- 
ing her lessons, owing to her deafness. Both ears are affected, 
'but the right is the moat affected — duration since childhood. 
With the exception of cold and intermittent fever there was no 
known cause. At times shesuti'era from pain and constant ring- 
ing of bells. Has been under the care of a physician, but made 
no progress. The discharge from right ear ia conatant and of a 
yellow color ; meatus of right ear very irritable, with polypoid 
^anulatiouR; left is also irritable; membrana tympani of right 
'perforated and thickened; left only thickened and drawn in- 
wards; Eustachian tube of right closed ; of left open, but nar- 
rowed. Loud-ticking watch heard on contact of right; left, two 
inches; tuning-fork heard on temple, forehead, and top of the 
head. Nose swollen and turbinated hone inflamed; has nasal 
catarrh; tonsils of both aides enlarged and pressing on the ori- 
fices of the Eustachian tubes; ^losterior portion of pharynx 
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covered with granulations; voice muffled and naaal ; very nerv- 
ous. Father is somewhat deaf; mother is delicate in health. 

Diagnosis. — Chronic otitis media, with ulceration and polypi. 

Treatment. — Cleanaing ear; use of sulphate of copper to ulcer- 
atioua, powdered boracic acid, inilation of middle ear, etc.; im- 
provement gradual, but damp weather caused always an increase 
of the deafness, owing to the swelling of the uvula and tonsils ; 
these were removed under the auBesthetic influence of hydro- 
bromic ether. She was placed upon maltine and dialysed iron ; 
olao a mixture of hydrobromie acid, glycerine, and water, for 
the noises. She has been under treatment for a month witli 
great improvement of the hearing and the disappearance of the 



UsB OF Hydrobromic Acid ahd Hydrobbomic Ether in Tinnitus 
AuRiuM AND Vertigo. 
For about two years I have been testing the use of hydrobro- 
mic acid in cases of diseases of the ear, and also in cases in 
which I considered it useful iu certain nervoua diseases of a part 
or of the whole nervoua system. The firet preparation which I 
employed was made by the formula of Fothergill, which has 
been the most generally employed. It is given in his "Hand- 
book of Treatment," Araer. edit, of 1877, p. 569. This form- 
ula, according to Dr. Edward S. Squibb,' is loose and inaccurate, 
yielding a complex solution containing much tartaric acid and 
potassium, and only containing between eight and nine per cent, 
of hydrobromic acid, and as the dose is stated to be f5sa to t'Sj, 
by weight, it is only equivalent to four to eight grains of potas- 
Biuni bromide. During 1878 and part of 187y I used many 
ounces of this preparation, obtained from one of the very best 
drug houses in Philadelphia; but I could only say that I derived 
benetit from the drug in a very few cases— some twenty-eight 
cases out of one hundred. . . . After I visited Dr. "Woakes, of 
London, who introduced the drug into use in the treatmeat of 
certain forms of tinnitus aurium, I told him of my want of suc- 
cess, and he informed me that he had also a like difQcuUy with 
certain forms of the acid sold in London, and when he obtained 
a strong and pure article his success was very gratifying. On 
my return home I had a consultation with Mr. Charles Jiullock, 
the able chemist, of this city, when we discussed the subject, 
' ^otea on Hydrobromic Acid, pamphlet, p. 11. 
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and he advised my employing that made by the most accurate 
process, as described by Dr. Squibb in the pamphlet before re- 
ferred to, which he kindly sent me. The formula and process 
for making an acid of the proper strength is as follows : — 

Take of Potassium bromide six parts ; 

Sulphuric acid, seven parts by weight, sp. gr. 1.838 at 15.60 C. 
(60O p.) 

Add to the sulphuric acid one part of the water and cool the 
mixture, then dissolve the potassium bromide in six parts of the 
water, add the diluted sulphuric acid, and set the mixture aside 
for twenty-four hours to cool, when a decomposition takes place 
into hydrobromic acid and the sulphate of potassium. I will 
not go into all the details; suffice it to state that a troyounce 
of the acid obtained by this process contains exactly 400 min- 
ims (401.48 -f), and the fluidounce of 480 minims weigh 
almost exactly 574 grains (573.8 +); a drachm of it, therefore, 
would contain 50 minims, and would be the bromine equivalent 
of 30 grains of potassium bromide. A gramme of the acid is 
equal to 12.86 minims, and therefore 4 grammes would be 51.44 
minims, equal to 30.86 grains of potassium bromide — a very large 
sedative dose. The doses of the acid I find are much less than 
that required by the potassium bromide. In most of the cases 
I commence with ten drops in ten teaspoonfuls of water and one 
tablespoonful of sugar, which makes a pleasant lemonade and is 
gratifying to a feverish patient. I increase the dose gradually 
until I arrive at thirty drops, when, if the headache or vertigo 
or epileptic convulsions are not relieved, and I find some dis- 
turbance of the heart's action, I either diminish the dose or 
employ in conjunction small doses of tincture of aconite until 
the heart is relieved. In some cases I combine the potassium 
bromide with the acid when the urine indicates too much acid 
in the system, or it produces too much irritation of the urinary 
passages. In a case of great debility with severe vertigo, I ad- 
vised the combination of the acid with lithium bromide, which 
salt contains nearly ninety per cent, of bromine, or more bromine 
and less base than any neutral salt. It is suggested by Dr. Squibb 
to saturate the acid with lithium carbonate and adjusting the 
volume of the solution to the dose required. But experiments 
bear out the idea that bromine when combined with hydrogen 
proves more active than when combined with potassium. The 
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acid as made by Sqnibb's process, \a half the bromine strength 
of thts salt, or thirty-four per uent. 

I reported twenty-five successive cases of " tinnitus aurinra" at 
the meeting of the Section of Otology of the British Medical 
Association at Cork. Since that time I have added the above 
cases, and one Buccessful case of treatment of tinnitus aurinm 
was reported to me by Dr. C. ~K. Mills, of this city, under the 
use of hydrobromic acid, and one in which it at first benefited 
and then the case relapsed. In a case of tinnitus aurinm in 
which there was the distressing symptom of vertigo, large doses 
of the hydrobromic acid were employed without benefit ; but the 
post-mortem revealed a tumor involving the auditory nerve. I 
feel sure that the action of the potash salts baa a tendency to 
break dowTi tisane, and to cause the impairment of function of 
the muscles of the lower extremities ascribed to the bromide of 
potassium. The physiological action of free bromine is a corrosive 
irritant to the stomach, producing pain, vomiting, diarrhosa, and 
death by exhaustion ; on dissection the mucous membrane of the 
stomach and bowels is found softened; while the action of poi- 
soning by a solution of potaasa are acrid and caustic taste in the 
mouth, burning in the throat, nausea, vomiting of alkaline 
bloody matters, diarrhcea, convulsions, delirium ; while in long 
continued doses it diminishes the coagulability of the blood, with 
passive hemorrhages, and general weakness and emaciation. 



Case XL — ^eb. 22. B. H., a young lady, aged nineteen, Bufi'er- 
ing intensely with an attack of aoarlet fever with intense cepha- 
lalgia, which was not relieved by hot foot baths, active move- 
ment of the bowels, cooling lotions, etc., to the head, was 
directed the hydrobromic acid in ten-drop doses, as before re- 
commended, as a lemonade. After the use of six doaea, entire 
relief to the symptoms, able to open her eyes, and a large, long 
clot of blood was discharged from the nostrils. 



C.*8H XII. — J. W., aged eighteen, subject to vertigo, tinnitus 
aurium, and middle ear catarrh, with pain in the head, at times 
BO severe aa lo disturb her mind and memory. Employed in her 
case the various means to relieve her middle ear catarrh, and 
administered thirty-grain doses of potassium bromide, with no 
improvement in the vertigo or tinnitus aurium for two months; 
also during another month chloroform, nitrite of amyl, ordinary 
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ether, and even hydrobromic ether, were all employed, with but 
slight improvement from the latter agent. When I placed her 
upon fifteen minims of hydrobromic acid, three times daily, as 
a lemonade, when the dose had been increased to thirty minims, 
and she was fully under its influence with the hydrobromic 
ether, all this noise disappeared. This was one of the cases in 
which Fothergill's acid was employed, and I am pleased to state 
that after one year the relief in this case was permanent, as she 
so reported in person.* 

Conclusions. 

Ist. Most of the cases of M^ni^re's symptoms of disease are of 
a secondary nature, and are due to inflammatory processes 
within the tympanum, or mastoid cells. 

2d. In the majority of the cases; the rotation, according to the 
most recent investigations, is toward the aftected side, the 
attack usually lasting from two to thirty minutes, but in 
some cases from one to two days. 

3d. These attacks are often accompanied with tinnitus of a pain- 
ful and pulsatory character, and are relieved by the use 
of local measures and hydrobromic acid. 

4th. The symptoms of tinnitus, giddiness, headache, etc., can 
all be relieved without entire loss of hearing except in a 
few rare cases. 

5th. Local treatment is often successful if, according to Dr. A. 
Quye,^ the cases are not of too long standing. 

6th. In 1874 M. Charcot, of Paris, recommended the dotted 
actual cautery over the mastoid process, and sulphate of 
quinine in doses of ten to fifteen grains daily in invete- 
rate cases of M^ni^re's disease. 

' Paper read before the American Medical Association, 1880. 
* Paper read before the Otological Section of the International Medical Con- 
gress at Amsterdam, Sept. 9, 1879. 
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Treatment — In the first class of cases to which we referred — 
namely, pressure from cerumen upon tlie raembranti tytnpaai — 
tlie treatment in the great majority of cases is simply to remove 
the offending cause by means of the injection of tepid water or 
weak solution of soda. Kumerous cases of this class are relieved 
by this simple procedure; many of which are of a most distress- 
ing character. 

The second variety is caused by excessive growth of stiff haira 
in the meatus. The treatment consists in carefully cutting the 
hairs close up to their point of exit by means of curved scissors, 
and removing each one when cut. The objection to plucking 
them out is that it will frequently cause an abscess at the termi- 
nation of the hair-follicle. Anotlier form of this same variety is 
when a hair becomes detached and falls upon the membrana tyra- 
pani, from which it must be removed by means of a camel's-hair 
pencil slightly raoi-stened in glycerine. 

A patient in whom pus from an abscess was washed to the 
surface of the membrana tympani was a distinguished hospital 
surgeon, who caused it by attempting to wash out his own ear. 
When the syringe was properly employed in the hands of another, 
the pus was removed, and the tinnitus ceased 

The third variety of causes is when adhesive mucus is on the 
posterior surface of the membrana tympani, in the middle ear, 
or in the mastoid cells. This is removed by the catheter or a 
few blasts from Politaer's air-bag or douche; if these means are 
not effectual, paracentesis of the membrana tympani must be per- 
formed, and the middle ear washed out with a weak solution of 
bibonite or sulpho-carbolate of soda in warm water. At the same 
time attention mu.st be given to the naao-pharyngeal region, with 
the use of the nasal douche, sprays, and gargles. 

In the fourth variety, or foreign iiodies in the Eustachian tube, 
the treatment will be to reverse the action of the air-bag and 
withdraw the air, by means of an elastic catheter in the pha- 
ryngeal orifice of the tube, at the same time compressing the 
nostrils, or by means of a valved bag attached to a curved glass 
tube introduced through the mouth as near as possible to the 
orifice of the lube, rarefy the air. If there be muuli swelling, 
thickening of the Eustachian tubes, etc., I have found the Eus- 
tachian forceps one of the most valuable instruments in making 
applications of stimulating agents, such as nitrate of silver, sul- 
phate of copper, iodine, and carbolic acid, directly to the parts. 
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The annexed figures will illustrate the author's Eustachian 
forceps (Fig. 1), also the improved rheophore (Fig. 2) ; the first 

Fig. 1. 





Fig. 3. 




to make applications by means of a fine piece of sponge charged 
with the fluid, either by the nose or under the soft palate, to the 
Eustachian tubes. The second apparatus is placed in the auditory 
canal, which being previously half filled with warm salt-and- 
water, the metallic wire which projects is insulated by the vul- 
canite envelope. By means of the metallic screw a connection 
is made with the conductor of a galvanic or inductive apparatus, 
and the circuit is closed by placing upon the mastoid process the 
other moist sponge, which communicates with the second con- 
ductor, and the galvanic current impresses not only the muscles 
but the portio-dura nerve by means of a few fascicules of fibres, 
which constitute what Wrisberg called the *' portio-intermedia," 
forming a connecting link between the auditory and the facial 
nerve. 

Should the foreign body produce inflammation, with effusion, 
bulging of the membrane, etc., its escape should be facilitated by 
perforation of the membrane by an aspirator-needle or Professor 
Gruber's syringe. 

In the fifth form, or pulsating tinnitus, the result of some 
alteration in the bloodvessels, anaemia, or excessive ^action of the 
heart, we must try compression of the temporal or carotid, dimin- 
ishing the frequency of the heart's action by aconite or digitalis; 
or, if the patient is anaemic, administer the salts of manganese, 
or the lactate or citrate of iron, with good nourishing diet and 
out-door exercise, avoiding all forms of excitement, as dancing, 
violent exercise, or mental effort. Above all use the hydrobro- 
mic acid. See reports of cases. 
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In ihe sixth class we must make a oarefu! diagnosis by exclu- 
sion, to discover wliether wa have excitement of the brain causing 
subjective noises, or on the other hand exhaustion of the brain 
from over-eftbrt or some drain upon the nervous system. For in 
the first instance we resort to large doses of bromide of potassium, 
or, if there ia any suspicion of syphilitic complication, add the 
iodide of potassium until we produce bromidism on the one hand 
or iodidism on the other, with its characteristic eruption. 

If it is the second, from exhaustion, we resort to a solution of 
phosphoric acid employed in the form of a lemonade, or to the 
phosphites or hypo-phospbitea, in conjunction with strychnia or 
its salts, with the use of the galvanic current to assist in com- 
pleting the cure. 

In the seventh class of cases the operation of tenotomy of the 
tensor tympani is to be recommended, and the mode of operation 
is that of Dr. Pr. E. Weber-Liel,' of Berlin, which we have here 
employed in a number of cases with more or less success, depend- 
ing upon the cause. 

In the eighth class of cases, which are generally the result of 
a patulous condition of the orifice of the Eustachian tube, the 
remedy should be the application of a powerful solution of nitrate 
of silver or sulphate of copper or carbolic acid to the mouth of 
the tube by means of the Eustachian forceps, and washing it by 
the use of the double Eustachian catheter, with the internal use 
of strychnia, to stimulate the muaele to contract and close the 
orifice. 

In the ninth class, or "Aspergillus," the vegetable parasite or 
fungus is to be removed by the injection of spirits of wine with a 
warm saturated solution of sulphite of soda, and the discharge 
of mucus or serous fluid is to be cliecked by the use of an injec- 
tion of a strong solution of sulphocarbolate of zinc. A number 
of milder cases of this character we have treated after the summer 
season in patients who have allowed the sea-water to pass into 
the ears; a solution of an astringent— acetate of lead or sulphate 
of zinc — will remove all the symptoms of itching, deafness, and 
distressing tinnitus, in a very short time. 



Case I. — Tinnitus. The sounds resembling the action of a pump 



' Tenotomy of the Tensor Tympani, by Dr. Fr, 
Otology, University of Berlin, 
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and the hissing of a snake, the result of impacted cerumen and the 
excessive use of tobacco, 

Henry L., aged 30, residence Philadelphia, occupation painter, 
complained of deafness, with sounds like the hissing of a snake 
and the action of a pump. The patient uses tobacco to excess, 
both smoking and chewing. He is so deaf in the right ear that 
a loud ticking watch is only heard in close contact. Left ear 
almost normal in hearing. On examination of right ear the me- 
atus is found covered with patches of altered cerumen, while the 
membrana tympani is entirely covered with a concave mass, as 
if melted by heat. There is not much doubt that by its pressure 
it first displaced and caused absorption of the air in the middle 
ear, driving the malleus inwards and pressing the stapes into the 
fenestra ovalis. Directed a warm solution of biborate of soda, in 
equal parts of glycerine and water, to be dropped into the meatus 
warm for three nights, and on the morning of the fourth day the 
parts were washed out by means of the syringe. This procedure 
did not give entire relief until fresh warm air was blown in by 
Politzer's apparatus, when the concave membrane assumed its 
normal character, and the deafness and sound disappeared. 

Case II. — Fluttering tinnitus with deafness of one side since June, 
1873 ; the result of bathing. Treatment for two weeks with almost 
entire relief 

Oliver W. L., aged 14, student, Berks County, Pa., sent by Dr. 
E. B. Shapleigh, of Philadelphia. General health good, pulse 
rapid, no valvular murmur, no enlargement of heart; has con- 
stant fluttering noise in left ear ; never free, night or day. Mother 
deaf in both ears, from cold ; no other member of the family deaf. 
Deafness and noises commenced in June, 1873; no discharge, no 
pain. Left ear — hearing distance -g^g ; right, |§. No disease of 
auditory canal or membrana tympani. Right Eustachian tube 
open and free; left contained inspissated mucus. The nasopha- 
ryngeal mucous membrane swollen, and considerable discharge 
from it. Treatment prior to coming under the writer's care, 
washing out ear, applying counter-irritation, oils, etc., but with 
no benefit. Treatment first two days, inflated the middle ear; 
slight relief. Finding the mucus tough and somewhat dry, re- 
sorted to Lucae's plan of injecting a few drops of a solution of 
chloral hydrate (10 to 30 grains) to f3j of tepid water into the 
middle ear by means of the Eustachian catheter. This was dis- 
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agreeable, but DOt painful ; after ten applications, as the results 
did not afford permanent relief, omitted it, and employed the na- 
sal douche with warm solution of common salt, alternated with 
solution of zinci sulphas in water, to wash out any accumulation 
in the naso-pharyngeal space. This relieved him, but only tem- 
porarily, and was continued for four days, followed by the use 
of the galvano-magnetic current, applied by the author's modifi- 
cation of the rheophore of Duchenne. The insulated conductor 
was passed near to the membrana tympani through a warm solu- 
tion of chloride of sodium. This gave him considerable pain, 
but entire relief from the noises, with improved hearing in the 
left ear, so that he was able to resume his studies. 

Case III. — Tinnitus the result of chronic catarrh^ with depressed 
memhrana tympani {deafness), 

H. G. H., aged 40, native of Pennsylvania; merchant, doing 
business in Philadelphia; has suffered from constant noises in the 
left ear, with deafness to low sounds, for years. General health 
impaired, loss of appetite, and much depression. Applied to the 
writer December 25, 1873, being recommended by Dr. Levis of 
this city. 

History : frequent attacks of cold in the head ; employed to- 
bacco, and had all the symptoms of follicular pharyngitis, with 
nasal catarrh, using a number of handkerchiefs each day, and 
expectorating disgusting masses of altered mucus, which was 
hardened, and in some instances tinged with blood. The left 
Eustachian tube was narrowed and diminished in its power of 
opening during deglutition, and the hearing in the left ear to ^f ; 
in the right the hearing was ^f, and the tube more free. In the 
right membrana tympani there was subacute inflammation, and 
handle of malleus injected, with short process very prominent 
and membrane sunken. Left, no symptoms of inflammation, but 
deeply-sunken membrane. 

Prior to his coming under the writer's care, this gentleman 
had been under the treatment of almost every quack in this city, 
and had spent a large sum of money without benefit. He had 
also been treated by a number of able medical gentlemen, regular 
members of the profession. 

The treatment of the throat, pharynx, etc., was continued until 
the patient ceased to have the constant discharge. The sunken 
membrana tympani was elevated by means of Siegle's aural spec- 
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ulurn, and the middle ear was medicated with various solutions, 
restoring it to a more healthy condition. It was still found that 
the sounds were moderated, but no definite change in the ** tin- 
nitus." 

May 8, 1874, performed tenotomy of the tensor tympani after 
Weber-Liel's method, and placed the patient on the use of a mix- 
ture of spiritus terebinthinae ; this was followed by no great change 
in the sounds. On the 12th, injected through the opening, which 
had not closed, a warm solution of sulphate of zinc, gr. iij to f3j 
of water. This was done by fitting the nozzle of the syringe to 
the meatus by means of an extra india-rubber packing. The 
syringe was very carefully and gradually employed, until the 
fluid passed by the nostril. This was followed by a dull heavy 
pain, and the patient felt faint; relieved by the application of the 
air-douche, one-fourth grain of morphia by the mouth, and the 
inhalation of chloroform. He complained also of a crackling 
like the breaking of bubbles of air ; still no permanent relief of 
the noises, which he likened to those of a boiling tea-kettle. 

Faradization was then tried ; for several weeks he had the fly- 
like noise in the ear, but when the application was withdrawn 
he was no better. 

Having tried all the ordinary means of relief, and the throat 
being improved, middle ear free, membrana tympani raised, I 
placed the patient upon a supporting and stimulating treatment 
for his brain, by the use of diluted phosphoric acid, with iron, 
with decided benefit, while I simply kept the orifice of the 
Eustachian tube free from mucus by the posterior nasal syringe 
and solution of common salt. To diminish the fulness of his head 
and constipation, he was directed a mild saline aperient. This 
treatment he has been under for some months, and he feels freer 
from the noises, and is in better spirits, than he has felt for years. 

Case IV. — Tinnitus the result of collapse of the Eustacfdan tube, 
without deafness. 

B. N. B., M. D., aged 84 years, residence Philadelphia, applied 
April 7, 1874, to the writer, suffering with a buzzing noise in the 
right ear. This was of four months' duration, and the blowing 
sound increasing as if into a bottle. It disturbed his sleep, and 
he was unable to perform his duties with comfort or satisfaction. 
He had consulted four physicians, and, having some sore throat, 
all the remedies were applied to it. 
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On examioation, found the hearing of both sides normal, 
metnbruna tympani of the right slightly drawn inwards, but no 
prominence of the handle of the malleus, with no opacity of the 
membrana tympani. The left Euatauhian tube was free, and air 
passed into the middle ear without any difficulty. The right was 
found obstructed in the pharyngeal orifice, which the writer en- 
deavored to overcome by the use of the air-douche and Eus- 
tachian catheter, which were followed by alight improvement. 
A few days after, a Eustachian bougie was introduced by the aid 
of the rhinoacopic mirror, and an application made to the orifice 
of the tube, of equal parts of diluted carbolic acid and tincture 
of iodine. This treatment waa continued, and removed every 
trace of the noises. The bougie waa a metallio one, acutely 
curved, introduced by the mouth, and its use was to stimulate 
the mucous membrane lining the tube, and thus remove the col- 
lapse and swelling. This bougie was introduced only into the 
wide portion of the tube. These bougies are employed from 
No. 2 to No. 5 of the French scale, and it is well to remember 
that the distance from the widest portion to the mouth of the 
isthmus, or narrowest part of the tube, is seventy-four millimetres, 
and the distance from the point to the tympanitic cavity eleven 
millimetres, and the width of the cavity thirteen millimetres. 

Another case of much the same character came under the 
writer's notice, but the results were not so satisfactory, owing to 
the length of time which elapsed before the patient applied for 
relief. It waa as follows: — 

Case V.— Isabella V., aged 25, resident of Philadelphia, a lady 
of education, and very intelligent, applied May, 1874, stating that 
she was suffering with a constant buzzing sound without deaf- 
ness ; thought it waa due to the result of a very severe cold ; no 
pain. On examination of the offending ear, which was the right, 
found her hearing was ^ left, right ^J, showing an amount of 
deafness by the watch which was not noticed in hearing the 
human voice. In the right meatus there was an excess of ceru- 
men, the removal of which improved that ear to 1%. The right 
membrana tympani waa found normal. Left membrana tym- 
pani sunken, and Eustachian tube of left side closed by a dark 
mass when it was examined by the rhinoscopic mirror. This 
was removed by the nasal douche, and the iodine and carbolio 
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acid applied to the ulcer which was found under it. A strong 
solution of common salt alternating with a solution of sulphate 
of zinc was then directed to be employed at home. 

May 22. Eeturned, and expressed her thanks for the relief 
afforded; she was so much improved as to be able to sleep, and 
was almost free from the tinnitus unless much excited. She has 
been under the care of an aural surgeon of this city for three 
months, who had employed a large Politzer's air-douche at each 
visit, and the application of the constant current to the ears, 
which, she stated, instead of improving her had only increased 
her distress. 

We have now and then very favorable results from the gal- 
vanic excitement in isolated cases, as may be noticed by a refer- 
ence to the author's statement of cases of nervous deafness treated 
by Brenner's formula;^ yet Brenner states that he had failed in 
seventeen cases of tinnitus. In a carefully prepared paper by 
H. Schwartze,^ of Halle, he observes, **I am far from denying 
favorable effects of the galvanic excitement in isolated cases, but 
I have not been able to convince myself at any time of any real 
and permanent results from galvanization. . . . Moreover, we 
must remember that a series of (more recent) ear-troubles, also of 
such whose causes must be sought for in the cranial cavity, are 
capable of a spontaneous cure. Whoever has not frequently 
convinced himself of this fact is apt to over-estimate his thera- 
peutics. The physician who is in the habit of treating all diseases 
by the preference of one remedy, as for example, electro-thera- 
peutics, of necessity over-estimates the results of his favorite 
remedy." See two cases of tinnitus aurium reported as treated 
with success by Dr. Thos. F. Rumbold, by the galvanic current, 
with zinc and carbon battery of eighteen, ten, seven, and four 
cups, after local medication by solution of muriate of ammonia, 
and also by a solution of carbolic acid and ext. pinus Canadensis 
into the pharyngo-nasal cavity by spray-producer, with inflation 
continued for two and a half months. The doctor avoided the 
opening reaction of the anode. His conclusions are as follows: 
" In nearly one-fourth of my cases electricity has been either a 
valuable adjuvant or a specific."* 

1 Turnbull, Clinical Manual of the Diseases of the Ear, p. 889. 

* Archiv fiir Ohrenheilkunde, March, 1874. 

* Arch. Electricity and Neurology, vol. i. May, 1874, p. 54. 
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Dr. Seely of Cincinnati, in an article on the use of galvanism 
in ophthalmic and aaral affections, states his opinion in reference 
to the latter: "My attempts thus far have been rewarded by 
more hopes than practical results."^ 

Prof. Benedict* is reported to have stated in reference to tinni- 
tus aariam : " This disorder is best cured by the galvanization of 
the great sympathetic in the neck and the so-called external 
application of the galvanic current, — i. c, one electrode applied 
to the ear, and the other, as a wet compress, placed around the 
forehead of the corresponding side. Frequent inversions of the 
direction of the current are useful." One successful case is re- 
ported. 

George P. Field, M.R.C.S., Aural Surgeon to St. Mary's Hos- 
pital, and Lecturer on Aural Surgery in the Medical School, 
London, has published a work on "Tinnitus Aurium" (8vo., 
cloth, 2d edition). In this work he states that — 

" The remedies used in times past are touched upon, and finally 
the treatment which he suggests — namely, faradization of the 
membrana tympani and of the intrinsic muscles of the ear — is 
illustrated by recording some fifteen cases under treatment, to- 
gether with the results obtained. 

" He uses Dr. Stohrer's double-celled induction apparatus, and 
passes the current directly on to the membrana tympani by means 
of a vulcanite speculum with a piece of platinum wire passed 
through it and attached to one of the wires of the battery. As 
the speculum is not actually in contact with the membrana tym- 
pani, a silver probe is made to touch the platinum, and at the 
same time the membrana tympani. A very weak current is 
applied at first, and gradually strengthened. If the current is 
too strong, hemorrhage or acute pain may be the result. 

"The fifteen cases reported are from among cases treated by 
Mr. Field at the hospital. 

" Without going into a description of the cases, it may be suffi- 
cient to say that in all various noises and singing in the ears 
gradually disappeared under the repeated application of the cur- 
rent, and that in all the deafness decreased, as shown by the dis- 
tance at which the watch could be heard." 



> Arch. Electricity and Neurology, vol. i. November, 1874, p. 221. 
« Id., vol. ii. May, 1875. 
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Case VI. — Extreme deafness^ with noises^ from sunstroke. 

Henry C. K., aged 44, had suffered from complete deafness of 
eight years' duration; supposed cause, sunstroke. He had ap- 
plied cold water to his head after exposure to the intense heat of 
the sun; no pain; says he has ordinary noises in the ear. His 
deafness commenced in California. Has also granular pharyn- 
gitis, extending into Eustachian tubes, with ulceration of the 
mucous membrane lining the vomer. Left Eustachian tube 
closed. The right Eustachian tube is pervious, but much nar- 
rowed. Cicatrix on left membrana tympani. Eight membrana 
tympani more normal in appearance. Watch not heard on either 
side. Tuning-fork heard only on temporal bones. The patient 
having tried all manner of treatment without success, the writer 
perforated the membrana tympani, and, with Weber's improved 
tenotome, divided the tendon of the tensor tympani, with the 
assistance of the resident physician of Howard Hospital, Dr. 
Parrish. The operation was followed by pain and a few drops of 
blood. 

Directed oil of turpentine, ten drops every three hours, in 
mucilage of gum arabic, until all the acute symptoms had disap- 
peared; electricity was then applied by Dr. Warrington, who 
has furnished the following notes of the case: — 

July 21. First application of electricity. Stohrer's battery, six 
cells. Cathode in ear; anode in right hand. No impression. 

22rf. Eight cells. Slight sensation of sound. 

August 1. Eight cells. Continued to apply electricity six times 
a week, about the same force and the same elBfect ; hearing con- 
stantly improving. The throat treated by scarification and appli- 
cation of tincture of iodine and glycerin, equal parts; improve- 
ment. Internal treatment, iodide of potassium from four to eight 
grains three times a day, combined with tincture of columbo or 
ginger ; also chlorate of potash, 3ij ; tincture of chloride of iron, 
fSij ; syrup, f,?j ; glycerin, f5j ; water, f^iij. — M. Tablespoonful 
doses three times a day. The patient felt so much better that he 
desired the operation of tenotomy of tensor tympani of the other 
ear. 

September 20. On performing the operation, he was immedi- 
ately deprived of the power to hear words in that ear. Inflam- 
mation and suppuration followed. Eustachian tube became very 
patulous. On speaking into the ear, words were seldom distin- 
guished, but the sound was intense and distressing. Throat more 
4 
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inflamed. Injected the ear with sulphate of zinc, gr. iij ; sulphate 
of morphia, gr. j ; water, 3j. Symptoms of improvement, and 
some return of hearing. In three weeks applied electricity, eight 
cells, slight effect. 

October 10. Throat improved ; hearing in right ear good, also 
in left ear. 

December 11. Hearing for sounds better than at any time since 
the operation. Throat well ; able to hear words in conversation 
better than ever before. 

Case VII. — Concussion with extravasation of blood into labyrinth^ 
terminating in an acute attack with deposit in the mastoid cells^ with 
deafness and severe tinnitus of left ear. 

Edward McH., native of Wales, aged 45. He stated that, when 
passing up the Mississippi Eiver during the war, on the flag-ship 
** Hartford," under Commodore Farragut, a cannon was fired im- 
mediately over his head, the left ear being towards the gun. So 
close was he that his hair was burned. He immediately became 
insensible, and, on arousing in about an hour, found himself very 
giddy, and with pain in his head, but not in the ears. Nausea 
and vomiting were present, and occasionally occurred during the 
following two or three days. Prior to this accident he could 
always hear well, and never had any trouble with either ear. 
Since the accident the left ear has been almost completely deaf, 
but at no time has he had tinnitus in that ear. At the same time, 
hearing diminished in the right ear, but was not abolished. 

About September 15, 1873, right ear lost almost entire appre- 
ciation of sound, when tinnitus and buzzing supervened. 

About October 1st a purulent discharge appeared in right ear. 

Oct. 27. At present both membranes perforated; left apparently 
drawn in; purulent discharge from right meatus. Had both 
washed out, and applied argenti nitras in solution. 

'iOth. Hearing improved in right ear; left ear slill very deaf; 
perforation of right apparently healing; that of left still very 
large. Solution of argenti nitras passed into left ear ; it is felt 
in the pharynx, and is tasted by the patient. 

Nov. 2. Hearing much improved in right ear, but severe pain 
in it and mastoid cells and over right side of head, with swelling. 
I punctured the swelling down to the bone with a bistoury, giving 
severe pain at the time, and causing the man to become quite 
pale and faint. 
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Qth. Eeturns entirely free from pain. Hearing much improved, 
and tinnitus entirely gone. Patient much pleased with result. 

Case VIII. — Concussion with Bymptoms of aural vertigo {extra- 
vasation of blood into labyrinth or semicircular canals?). 

During the summer of 1864 a patient, a soldier, in apparent 
general good health, very deaf, and with constant and great 
tremulousness of head and upper extremities chiefly, but also to 
some extent of lower extremities; very giddy on attempting to 
walk, and gait very unsteady. He stated that a few days previ- 
ously, while lying in front of the breastworks, a heavy cannon 
was fired in close proximity to him, and that the ball passed but 
a few feet from his head. He was instantly rendered unconscious, 
and continued so for a few hours. On returning to consciousness, 
found himself in condition as above. He was on his way home 
on furlough when examined, and he was not again heard from. 

Case IX. — Deafness, but hearing by the tise of the ear-trumpet; 
tinnitus with distressing vertigo; patient relieved by the operation of 
tenotomy of the tensor tympani. 

The following are the notes of this case: George B., aged 45, 
Princeton, Indiana, applied May 16, 1874. Has been a merchant 
in the neighborhood of Pike's Peak ; was a soldier for one year, 
but was discharged on account of his deafness and his liability 
to fall from dizziness. History: has had no children's diseases, 
but had intermittent fever for ten years, with enlargement of the 
spleen. Has never had any pain in his ears, but on one occasion 
accidentally struck his left ear with much force, and had a dis- 
charge of yellowish pus for one week. In the year 1859 heard 
as well as any one; became interested in a mill, when, owing to 
exposure, ** his hearing began to leave him." He became a soldier 
but he could not bear the fife or drum ; and yet he could distin- 
guish some of the low notes of the piano but none of the upper 
notes; could hear the human voice in his own ear-trumpet, made 
by himself, of thin platinum in the form of an auricle, which was 
so light in weight that he balanced it in one ear. The treatment 
he had been under consisted in syringing the ear, and soon after 
it was followed by a pulsating noise in the left ear, which was at 
first intermittent, but after a time became constant. He had in 
bis right ear sounds like a letting-oif of steam. He had been 
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under physicians at his home and in New York City. Exami- 
nation : external meatus normal ; chronic inflammation of mem- 
brana tyrapani of left ear, with injection along the handle of the 
malleus, with deposit of lymph and adhesions. This was evi- 
dently the effect of the blow. Bight membrana tympani injected, 
with depression, with deposit of lymph on the vessels along the 
handle of the malleus. Bhinoscopic examination of the orifices 
of the Eustachian tubes : left, open and patulous, with enlarged 
glands ; right not so much open. Tuning-fork heard best in the 
right ear ; left not so perfect, showing conduction of the bones 
of the head, and not entire paralysis of the auditory nerve, as in 
the other case. Examination by exhausting the air by Siegle's 
pneumatic apparatus repeatedly applied, afforded no relief to the 
pulsating noises. Pressure by shutting the nose modified them 
somewhat. Faradization with the sponge on insulated wire pro- 
duced a sound like that of a fiy on a window-pane; on increasing 
the power the pain became much more intense under the ear and 
in his teeth, but no relief to the tinnitus. By the use of the 
author's double otoscope, heard the sound of the air loudest in 
the right Eustachian tube. 

May 26/A. Decided to operate by tenotomy of the tensor tym- 
pani, and to break up the adhesions as the only chance for relief. 
This was performed at Howard Hospital, assisted by the resident 
physician. Dr. J. Barr (1874), and in the presence of two medical 
students. On perforating the drum, there was some difficulty in 
dividing the tendon of the muscle, which was unusually thick 
and resistant, and the patient experienced considerable pain, owing 
to the adhesions which had to be broken up by passing the knife 
under them. To prevent inflammation, the ear was carefully 
covered up, and a mixture of terebinthinae spiritus and ammonii 
chloridi given three times a day. 

Eeported same day; parts looking very well and open; all 
pain ceased by 7 P. M. the evening of the operation. Feels 
relieved of a certain disagreeable sensation in his head (vertigo) 
— feeling of falling. 

ZOih. Still continues well ; injected a solution of one grain of 
sulphate of zinc through the opening ; not much pain ; this was 
repeated twice. 

The patient left for his home in a few days after the operation, 
and when he arrived the writer received the following letter from 
him, in which he states, "I arrived at home all right; no trouble 
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with ear. The left Eustachian tube is now more open than it 
ever was; hearing about the same in both ears; had no trouble 
with my head since the operation." 

I gave him certain instructions to be carried out, also advised 
a more extended trial of the faradic current, as Brenner's formula 
bad been obtained by its use in our first experiment with his deaf 
ear. This, it is true, is rather like a confirmation of Schwartze's 
second conclusion, " that Brenner's normal formula is obtained 
in absolute deafness ;" but there must be no tinnitus, for we have 
no such result in cases where there is absolute paralysis of the 
auditory nerve. 

The following are the conclusions of the nine cases reported: 
four were cured, two much improved, two improved, one not 
improved. The one not improved was a form of deafness accom- 
panied with distressing noises, where the patient was apparently 
in sound health a few hours before; this was followed by apo- 
plectic symptoms, with giddiness, and was due to hemorrhage into 
the labvrinth, and is known as M^ni^re's disease. The same 
results, shown in another from injury, may occur from fracture 
through the bony labyrinth by contre-coup. In one we had ab- 
solute paralysis of the acoustic nerve, with little or no tinnitus. 

Pulsating Tubular Noises. 

"Nolet,^ of Leyden, has made experiments concerning the ori- 
gin of pulsating tubular noises which have been so much dis- 
cussed, the main results of which are here given, because they 
are important. Vascular or pulsating noises are produced in 
tubes of equal calibre, if the velocity of the current be great ; 
and this velocity must be the greater the smaller the diameter of 
the tubes and the smoother their walls. The rougher their walls 
are, the sooner will noises be produced. If there be a strictured 
place in the tube, a noise becomes perceptible already at a rate 
of velocity when there would be no noise perceptible if the nar- 
rowing were not present. When the velocity of the current was 
considerable, a quivering was to be felt before and behind the 
strictured place, which was more readily produced in tubes with 
thin walls than in such as had thick walls. When the tubes were 
partially widened, noises were produced in them by a greater 

" Troltsch, Ohrenheilkunde, Fifth (German) Edition, p. 507. Nolet of Ley- 
den (see Archly fiir Heilkunde, 1871, xii.)- 
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velocity of the current [? translator]. The noises are produced 
by the viscidness (vertices of the fluid), and not by vibrations of 
the walls of the tubes nor by rhythmical friction (?) of the out- 
flowing jet." 

The treatment of such pulsating noises is of two kinds: first, 
constitutional treatment, if the disease depends upon thinness of 
the blood or a want of certain elements ; these must be supplied, 
— if from want of iron, by chalybeates ; if from want of fibrin, 
by wheat, etc.; if the other important elements are wanting, 
blood in some form itself, as the expressed juice of beef, like 
Valentine's, or by lamVs blood taken warm. If the blood ia too 
thick or viscid, it must be reduced by salines. If the noises are 
very distressing, resort may be had to nervines and agents that 
will control the violent action of the heart, as aconite, digitalis, 
with chloral hydrate or fluid extract of valerian, Prunus virgini- 
ana, or water of the bitter almond or orange-flower. Mechanical 
means are also to be tried, by compressing the jugular vein over 
the highest point of the hyoid bone. The observations of Bene- 
dict, Turck, and Politzer confirm us in the opinion that pressure 
over the mastoid apophyses would, in some instances, modify 
these subjective noises. By removal of the narrowed condition 
of the meatus auditorius, as performed by Larrey and Cloquet, 
or by some mechanical and surgical means as related in the 
author's work, p. xvi. In a certain class of cases of chronic 
catarrh of the middle ear, Politzer has recommended the closing 
of the external meatus by wax or cotton charged with wax. 
Schwartze employed for the same purpose a ball of gutta-percha, 
oiled, softened by means of warm water, or, as the writer prefers, 
gas-heat and olive oil. Lucae has employed and recommended 
the rarefaction of the air by fitting the external meatus with an 
instrument like Siegle's pneumatic apparatus, especially in ca- 
tarrh of the cavity of the tympanum. The condensation of the 
air in the auditory canal by the same instrument gives, some- 
times, good results in cases of pressure of the stapes, or stirrup, 
over the fenestra ovalis, or oval window. 

Then follows puncturing of the membrana tympani, recom- 
mended as early as 1722, and first received into favor as a legiti- 
mate operation in surgery about the year 1800, for deafness and 
sounds in the ear. We have repeatedly performed this operation, 
and in certain cases with success; again, we have operated with 
no relief to the noises. Schwartze, who has performed this 
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operation over one hundred times, has established it in cases 
where there has been an accumulation of mucus, blood, or pus. 
He prefers a transverse incision in the posterior and inferior part 
of the membrana tympani. Lucae^ has also resorted to this 
operation in the treatment of deafness and noises, by a division 
of the posterior fold or pocket for the purpose of reducing the 
tension of the membrane of the drum. Where he has had the 
peculiar rattling sound denoting a collection of secretion, which 
is also to be perceived by a sufficient transparency of the mem- 
brane, after cutting the posterior fold, he extends the cut to 
about the middle of the membrane, in order to facilitate the 
escape of the not unfrequently very viscid and tenacious secre- 
tion. He has performed this operation (division of the posterior 
fold) up to 1870 forty-eight times in forty-five cases, as follows: 
First, in cases without demonstrable adhesions, fourteen opera- 
tions; greatly improved, seven ; a little improved, seven ; not at 
all improved, none. Second, in expressed otitis media adhesiva, 
twenty-seven operations; greatly improved, five; a slight im- 
provement, eleven; not at all improved, eleven. Third, in genu- 
ine catarrh of the cavity of the drum, at the same time letting 
out the secretion, seven operations : of these, six were greatly 
improved, one a slight improvement. Politzer performs the 
same operation by incision of the posterior fold (not pocket) of 
the membrana tympani. His incision is a longitudinal one, at 
right angles to the long axis of the fold between the short pro- 
cess of the malleus and the peripheric end of the fold.^ Of the 
operation of tenotomy we have already given our experience in 
the cases reported. 

SECOND SERIES OF CASES OF TINNITUS AURIUM. 

Three Hundred and Seventeen Cases op Ear-Disease, in 
One Hundred and Sixty-six of which Tinnitus Aurium 
existed as a prominent symptom. • 

The very frequent concurrence of tinnitus aurium with certain 
local lesions has, of late years, attracted much attention ; to us, 
it had been for a long time a subject of special study. Having, 
after prolonged observation, concluded that the subjective symp- 

> Dublin Journ. Med Sci., October, 1871, p. 322. 

' Monatsschrift fiir Ohrenheilkunde, Jahrgang ii. p. 51. 
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torn was not of reflex origin, as the rule, or in the majority of 
cases, wa expressed this opinion in a paper, whiufa we presented 
to tlie Philadelphia County Medical Society in March, 1874, It 
was published in the Philadelpkia Medical Times for June, 1874, 
and reprinted and passed through two editions, as it was one of 
the earliest monographs on tliia subject. Following this were 
the brochures of Field (London, 1876); 'i'hoobnld (Baltimore, 1875} ; 
the younger Itard {Paris, 1877); Woakes (London, 1877); and 
Hemming (1878), Toynbee was by no means satisfied with the 
prevailing ideas of the pathology of tinnitus; and the lamented 
James Ilinton, after quoting Pulitzer in support of this view, 
states (in the supplement of Toynbee's work on Diseases nf the 
Ear), that it would be better, therefore, that the cause of tinnitua 
should be held as yet a very open question. Reviewing the field 
in the light of later experience, we could see no reason for changing 
our opinion that, in the great majority of cases, tinnitus aurium is 
by no means a sure indication of brain trouble, nor can it be fre- 
quently ascribed to congestion of the lahyrinih, nor to auditory 
neoriiis, except as an evidence of long continued irritation of the 
terminal filaments of the nerves; moreover, we had repeatedly 
proved that many of these cases are curable. Mr. Field, in his 
paper, arrived at tlie same conclusion, and thought that "the 
mischief can always be traced to the membrana tympani;" and 
reported seventeen cases benefited by faradization. My opin- 
ion was that the subjective noises always have their origin 
in an excitation of the terminal iilatnents of the auditory nerve. 
Dr. Theobald had made an ingenious attempt to explain tho 
production of tinnitus in accordance with phy.ifical principles, 
when it occurs as a symptom in chronic catarrhal inflammation 
of the middle ear, and obstruction of the external auditory canal ; 
but he did not distinguish more clearly between the differenl 
classes of sounds that occur in tinnitus. The pulsating sounds 
are rarely, if ever, associated with chronic catarrhal inflamma- 
tion, but generally accompany llie acute and subacute forms. 
Since these pulsiiting sounds vary in inteiiaiiy, but are uniformly 
increased by any means that increases the intracranial circulation, 
this points conclusively to the relation which the cerebral blood- 
supply bears to the tinnitus as a prominent factor in its produc- 
tion. In a table, containing observations from three hundred 
and spventeen cases of ear-disease, carefully registered by cojn- 
petent medical assistants, and, for the most part, from our own 
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exiimi nations, we find one hundred and sixty-aix liad linnitiia; 
out of which there were but four of u pukating ehariicter ; wliile 
there were sixty-six in which the soiinda were like escaping 
ateam, variously de3cril)ed by the patient as " iiissing Jikeasteam 
engine," "hissing like steam fnim a tea kettle," "buzzing," 
"whizzing," or "fiaxing;" or "pounding," ''knocking," "ham- 
mering," " weaving," or tlie " rattle of mauhinery." In twenty- 
two, the noises sounded like the "ringing of bells," "tapping 
like a drum," or "ticking like a clock," Twenty-three had roar- 
ing sounds, " like the noise of the sea," "action of the surf," or 
"the sound heard when a sea-slieJ! ia brought close to the ear," 
Seventeen had continue)! noiaes, such as " humming like a fly or 
bee," "singing of voices or of birds," and variou.i musicii! sounds. 
Finally, came the rarer forma of throbbing and pulsating; these 
terms being applied according to the degree of violence of the 
beat. The loea! diaorders accompanying iheae cases were: first, 
thickening of the menibrana tympani, alteration in tlie poaition. 
of the handle of the malleus, generally caused by sinking (retrao- 
tion) of the membrane from oliiis media cutarrhalis, subacute or 
chronic j of such was the largcHt number of cases, i. e., sixty. Ini 
the next class, the cause was otitis externa (or impacted cerumen),, 
which contained forty-five. The results of chronic uutarrh of the 
middle ear formed a third class, in which there was alao acute or 
chronic inflammation of the membrana tympani, with ankylosis 
of the articular surfaces, thickening and hypertrophy of the 
mucous lining of the middle ear; of those there were seventeen 
instances. Lastly, there was a rarer form of throbbing and pul- 
sating, with hyperacusis and dizziness ; of these there were two 
throbbing and four pulsating. Some of this latter class required 
apecial mention ; in Case No. 6-t, there was acute inflammation of 
the middle ear, with hyperacuais. In Case No. 193, there was 
an angioma cavernnsum, involving the left anriele and supratem- 
poral region, in which the pulsation was increased when lying 
down, or under extraordinary muscular efforts. In Case No. 
225, t!ie right ear only waa aftecled, as the lesu!: of otitis media 
specifica catarrhalis, tlie membrana tympani as white as paper, the 
left handle of the malleus adherent, and the membrane retracted. 
There was throbbing in both eara of No. 283, the left one being 
affected with acute otitis media, accompanying periostitis, and 
with a small perforation. In two remarkable eases that we had 
recently seen (one sent by Professor Da Costa, the other by mj 



NNITC3 FROM ANErTRISM. 

, Dr. Charles S. Turnbull), there wag in both cages a pecu 



whistling and pu! 



lound (ar 



thrill), 1 



eil by i 



aneurism of the branches of the internal carotid and of the tem- 
poral branch. In two others, there was disease of the heart 
(valvnlar), accompanied by a tinnitus that was of a "jumping" 
or "roaring" character. The exiatence of mucus, serum, or piia 
in the middle ear or Eustachian tubes often gives rise to noisea 
of a gurgling kind. A resume of this subject showed that the 
greater number of cases of tinnitus aurium result from some 
change in the niembrana tympani, Eustachian tube, or middle 
ear. In only a few oases was the disorder of nervous origin, and 
in nearly all of these it wag not primary, but reflex. In cases of 
true pulsating tinnitus, the trouble is not in the intracranial cir- 
culation, nor even in the labyrinthine vessels, as was for a long 
time believed, but it is due to pathological conditions outside of 
the brain proper. Adopting the etiological classification sus- 
tained by the careful investigations of Greene and Fisher, of 
Boston (commencing as early as 1832), and subsequently endorsed 
by Jiirasz, Epstein, and Hemming, we have the following: 1. 
Physiological murmurs in the internal carotid dependent upon 
partial stenosis of the carotid canal. 2. Pathological murmurs 
in the internal carotid, probably caused by reduced vascular 
tension, dependent upon disturbance in the vasomotor system. 
3. Pathological murmurs from aneurism of the vessels of the 
.head. As a symptom of cerebral disease, tinnitus occurs only 
jarely ; out of 16o2 cases of ear trouble, treated at the Massachu- 
.setts Eye and Ear Infirmary at Boston, by Drs. Blake and Shaw, 
tijiiiilus aurium was found to be associated with brain disease in 
fOnlv-fiix, The fact that tinnitus can be produced by slight physi- 
cal changes in the ear is also in iavor of their direct production. 
Even swallowing with closed nostrils, by changing the degree of 
atmospheric pressure, and varying the tension of the membrana 
, tympani, will produce these noises, as was first shown by Massiat, 
and subsequently by Dr. J. P. Cassells. In the cases that we have 
reported, it would be seen that a large number had permanent 
.change in the membrane, with collapse, adlie.sion of the mem- 
brane to the promontory, or disease of tlie middle ear. It also 
showed the great importance of the proper treatment of the upper 
air passages, for in a large proportion of such cases, the mucous 
membrane covering the turbinated bones is so thickened, swollen, 
) prevent the air from reaching 
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Eustachian tube through the nostrils. In the comparatively 
rare form of nervous tinnitus, which, as we have stated, are 
generally reflex or pathological in character, there not unfre- 
quently occurs giddiness as a prominent symptom, and such cases 
have been called auditory, or labyrinthine vertigo. A very good 
illustration of this is found in a case given by Dr. Hughlings 
Jackson. The patient, three months prior to his admission into 
the London Hospital, was attacked by severe vertigo and vomit- 
ing. These attacks having recurred several times, he applied 
for treatment. He was not aware of any deafness, but testing 
the hearing showed that he was entirely deaf in the right ear. 
Syringing the canal brought away a piece of tobacco which he 
had soaked in rum and placed there twelve months before, to 
relieve an earache, and which he had subsequently forgotten. 
He had only one slight attack after the meatus was cleaned. 
Epidermic exuvial masses may in like manner impinge upon the 
membrane, and, limiting its motion, will give rise to both deaf- 
ness and tinnitus. This has also been mentioned by Politzer, 
who refers to cases of this kind, that resisted medical treatment, 
but which were speedily relieved by dropping in the meatus 
some emollient, and subsequently syringing with warm water; 
the truth of which we have often had opportunities of confirming 
in our own experience. 

I made use of some of Dr. Weber Liel's ideas in my work on 
" Tinnitus Aurium," 2d edition, advising in certain forms tenot- 
omy of the tensor tympani. He was the first who clearly pointed 
out the great importance of the palato-tubal muscle, and that 
patients who suffer from progressive deafness have antagonistic 
contraction of this muscle. A recent case of deafness after an 
operation for cleft palate was reported by my son, and it was 
only overcome by prolonged and persistent treatment. In Dr. 
W. LiePs valuable work, "Progressive Schwerhorigkeit," Pro- 
gressive Deafness, he gives a most accurate account of the com- 
plicated anatomical and physiological relations of the Eustachian 
tube and its muscles. These facts have been confirmed by others. 
Credit is due to Dr. Woakes, who directed the English reading 
physician more particularly by dwelling clinically on paretic 
deafness, in his work published in January, 1879. Then in a 
paper read by the same authority before the Otological Section 
of the British Medical Association, and which was discussed by 
Dr. Liel and others. Still more recently, in the second edition 
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of his work, in which he gives full credit to Dr. Weber Liel, as 
follows: "I find myself quite in accord with the statements ad- 
vanced by Dr. Weber Liel. The cases observed by me and dis- 
cussed in the paper referred to, present some striking points of 
divergence from the disease described by this author as 'pro- 
gressive deafness,' and which divergence will be apparent by 
the tabular comparison of symptoms given below, of the two 
classes of cases." 



SYMPTOMS IN PROGRESSIVE DEAFNESS (WEBER-LIEL). 

1. Paresis of palate muscles connected with middle ear. 

2. Characteristic signs in palate. 

3. Antagonistic contraction of tensor tympani, inducing: 

4. Depression of membrana tympani, with indications of per- 
manent retraction of tendon of tensor tympani, coming on slowly. 

5. Deafness, slight at first, gradually increasing, with intervals 
of abatement. 

6. Noises, constant. 

7. Giddiness, recurring at intervals, a constant symptom. 

8. Progress, slowly, to complete deafness, but curable in early 
stages. 

SYMPTOMS IN PARETIC DEAFNESS (WOAKES). 

1. Paresis of tensor palati and lavator palati. 

2. Characteristic signs in palate. 

3. Paresis of tensor tympani (probably also of stapaadius). 

4. Membrana tympani to remain nearly normal in appearance, 
but deprived of its "accommodating" power. 

5. Deafness well marked from first. 

6. Noises, exceptional. 

7. Giddiness, absent throughout. 

8. Progress quickly to recovery. 



TABLE OF CAUSES PRODUCING TINNITUS. 
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There is arranged in tabular form, by Mr. Hemming, the vari- 
eties and causes producing tinnitus. 



KIND OF NOISE. 

1. Tidal '*to-and-fro'* noises, like 
the sound produced when a shell is 
held to the ear. 

2. Humming or buzzing noises, like 
the sound of a humming-top or the 
buzzing of a bee. 

3. Gurgling or bubbling noises, as 
of air bubbling through fluid. 

4. Rustling or crackling noises. 



5. Constant rushing noises, like the 
falling of water in a cataract. 

6. Pulsating noises, often said to be 
like the beating of a drum ; frequently 
synchronous with the pulse. 



CAUSES. 

Tobacco ; chronic catarrh of the 
middle ear, ending in undue contrac- 
tion of intrinsic muscles. 

Impacted cerumen, eczema, foreign 
bodies or parasites in the external me- 
atus. 

Fluid in either (a) the tympanum, 
or (&) the Eustachian tube ; the result 
of catarrh. 

Deficiency of cerumen ; (hairs in the 
meatus or on the membrane give sounds 
like an .^olian harp) ; acute catarrh 
in its later stages. 

Venous congestion of the labyrinth. 

(a) Extra-aural causes, anaemia, an- 
eurism, etc. ; (b) Arterial congestion 
of the labyrinth. 



CHAPTEE III. 

THE IMPORTANCE OF TREATMENT OF THE NASO-PHARYN- 
GEAL SPACE, TONSILS, AND UVULA, IN ACQTE AND CHRO- 
NIC CATARRH OF THE MIDDLE EAR. 

It is a well-recognized condition that affections of the nasal mu- 
cous membrane are readily propagated to the contiguous sinuses, 
to the pharynx, middle ear, or by continuity of passage, along 
the Eustachian tube, the orifice of which is in close proximity 
with the outer posterior margin of the nasal passage. If we look 
downwards and inwards, this is best seen by a rhinoscopic exam- 
ination,^ which is accomplished by placing the patient as in laryn- 
goscopy (the head is well thrown back, mouth open and tongue 
depressed, with a gag or strong metal or rubber spatula) ; then 
with a powerful reflected light, from a large-sized concave mirror, 
secured on the forehead, so as to leave the hands free, the light 
is directed on the naso-pharyngeal space, either to the right or 
left. The tongue depressor is introduced by the hand, and the 
tongue firmly depressed, but not against the teeth or too far back 



' A Clinical Manual of the Diseases of the Ear, by Laurence Turnbull, M.D., 
p. 253. "Rhinoscopy," Philadelphia, J. B. Lippincott & Co. 
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on the dorsum, else gagging will ensue. With the free hand — 
the mirror^ being gently warmed over the light and before 
being introduced — see that it is not too hot by touching the skin 
of the face ; it is then passed into the mouth, and guided back 
into the pharynx between the uvula, and the right or left palato- 
pharyngeal fold. Be careful not to touch with the mirror the 
pharynx, or soft palate or uvula, and desire the patient to make 
the effort to breathe through the nose, else the uvula and soft 
palate will tend to adhere to the posterior surface of the pha- 
rynx, and cause occlusion of the naso-pharyngeal aperture. 
Carry the mirror obliquely as far as possible, either to the left or 
the right, as you may desire ; then gently depress it, and elevate 
the handle. By this careful, and at times, difficult manipulation, 
which requires both time and great patience, a vertical view of 
the lateral walls of the space above the palate can be secured, 
and this includes the palato-salpingeal fold covering the levator 
palati muscle, the Eustachian orifice, and the fossa of Bosenmul- 
ler. This portion should be carefully inspected, as in the great 
majority of cases, pharyngeal disease, when originating above 
the palate, is located between these two fossae ; these glandular 
bodies bleed on being touched, and are described by Meyer, of 
Copenhagen, as adenoid disease^^ but I think in some instances 
they are the ordinary closed glands, analogous to the tonsils in 
structure, thickened, enlarged, and like bunches of grapes, and 
are found to extend into the nose and turbinated bones, and 
apt to be accompanied by iufiammation of the naso-pharynx. 
The most serious complication, according to Lowenberg, is that 
of otitis media, which he states accompanies almost three-fourths 
of the cases. Tf the naso-pharj'ngeal catarrh has become chronic, 
the membrane is of a dark flesh color, instead of a bright light 
red, and is bathed with copious secretion ; the turbinated bones 
are not of a pale slate gray, but a dark red in color and swollen, 
and looking almost like a polypoid growth. If these bones have 
been long diseased, they cause an " otitis.'' 

I have notes of more than one case where there has been occlu- 
sion of one side of the* nose, and there are cases reported where 
both posterior nures have been closed. Young children, both 

> Form of Mirwrs, op. cit., p. 256. 

« See Adenoid Tumors of the Naso pharynx, by Dr. B. Lowenberg, Paris. 
Translated by II. Macuaughton Jouea, M.D., Professor Queen's Uniyersity, 
Ireland. 
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boys and girls, are apt, from the irritation of cold bathing in salt 
water, to have the nares so swollen and thickened as to cause 
temporary occlusion and deafness as a result. The nose is best 
examined by the single-wire speculum of Fraenckel, of Berlin, 
which stretches open the alae of the nose freely. 

Atmospheric influences and injuries of this portion oC the body 
produce disease of the ear, and in many instances deafness, which 
if not promptly treated, becomes chronic, and requires prolonged 
treatment. First we have nasal abscess, which may involve the 
whole nasal mucous membrane, which is in contact with the bone 
lined by periosteum, and affecting with it the orifices of the Eus- 
tachian tube, and the submucous cellular tissue, with subsequent 
burrowing of pus, followed by thickening and adhesions. 

Another troublesome condition is often the result of blows 
upon the nose in childhood and youth, from bat, ball, and other 
missiles, driven with force, which prevents the free access of air 
to the nose, causing the patients to breathe all the time by the 
mouth, and this dries up the normal secretion and affects the 
vocal apparatus. 

A third and a more frequent form of disease of this cavity is 
the result of ordinary coryza, better known as cold in the head, 
arising from cold winds, and sometimes epidemic as "epizootic" 
or "influenza," which involves one or both nostrils in an acute 
inflammation, first producing dryness, followed by a free discharge 
of serum, passing into mucus or into pus, either discharge 
being more or less mixed with blood. This inflammation, in 
many instances, extends to the mucous membrane of both the 
frontal and maxillary sinus, and engorgement of the Eustachian 
tube by blood, and blocking up of the orifice with tenacious 
mucus results. 

When coryza becomes chronic, it is termed nasal catarrh, and 
is always accompanied with a hypertrophic thickening of the 
mucous membrane of the pharynx, and that lining the turbinated 
bones. In the chronic inflammations, in addition there are found 
abrasions, ulcers, polyps or warty excrescences, extending to the 
orifice of the Eustachian tube, and sometimes entirely covering 
these openings. Again, if this diseased condition is of very long 
statiding, the ulceration may extend to the turbinated bones, and 
as the result, necrosis and a most off'ensive discharge; this form 
is termed " ozena." This disagreeable form of disease of the 
nasal passages and sinuses, is the result of continued irritation, 
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which is increased by such diseases as smallpox and diphtheria ; 
also, by such diatheses as the tubercular, cancerous, gouty, rheu- 
matic, and syphilitic. A recent case of this nature, which was 
promptly relieved, was mainly kept up by an ulceration of the 
tonsils, the irritation extending into the naso-pharyngeal region, 
vomer, and ethmoid bone, which has been of six months' duration 
from a mistaken diagnosis. 

In some of the more troublesome forms of relapsing pharyn- 
gitis, I can trace a history of diphtheria occurring some years 
back, of more or less severity. In the strumous, scrofulous, or 
tuberculous child or adult, I find that history repeats itself in the 
mother, or perhaps in both father and mother. Thus in two cases 
now under my care — one a little girl of six and the other a young 
gentleman of twenty-two, the mother of the first and the father 
of the second patient had chronic catarrhal discharge from the 
nose and throat, and were both cured. 

In another class of cases, every member of a family has swell- 
ing of the tonsils, and in some of them cheesy inflammation of 
the crypts of this gland, to be quickly set up by sudden changes 
of temperature or slight exposure, or from errors in eating and 
drinking, producing dyspepsia or gout in one instance, and rheu- 
matism in another. 

The cancerous aflfections of the throat are more rare, yet there 
are a few instances in which this disease involves the tonsils and 
other portions of the throat, and which require prompt removal 
in the early stage, before involving the Eustachian tube, etc. 

Acute Catarrh. 

Treatment — The old idea of the treatment of acute nasal catarrh 
was a hot drink, foot-bath, and being well covered up in bed, and 
the same holds good at the present day. To produce diaphoresis 
is the beginning and end of its successful treatment. My pre- 
ceptor, the late Dr. John K. Mitchell, always added to this treat- 
ment a teaspoonful of the old paregoric elixir or tinctura opii 
camphorata, U. S. P., in a wineglass of warm sweetened water, with 
fifteen to twenty drops of the vinum antimonii, U. S. P. After 
the action on the skin has taken place, the patient must be kept in 
the house for the next day, and drink slops for food, and use 
occasionally a pinch of a snuflF, which has been found to work 
exceedingly well; its composition will be found on the next page. 
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Professor Niemeyer advises the use of a Eussian bath. This is 
not always practicable, and the exposure in coming from such a 
bath will do away with much of the benefit derived from it. 

After attacks of nasal catarrh, the discharge from the nose being 
of an acrid nature, it will cause a variety of aphthae (Herpes labia- 
lis), or what is known as fever blisters, which are both painful 
and, to the female, disfiguring ; the upper lip should therefore be 
smeared with oxide of zinc ointment, and the blisters already 
formed should be touched with a solution of iodoform, in ether 
or glycerine, which aborts them very promptly. 

In acute and subacute attacks of nasal catarrh, one of the most 
agreeable remedies is the following snufi", which is not painful 
like tannic acid or alum when it touches the irritated and swollen 
mucous membrane. Its composition is as follows: — 

R. Morphiae hydrochloridi, gr. ij ; 
Acacise piilv. 59 ; 
Bismuthi subnitratis, jvj. 
M. et ft. pulv. No. i. 
S. Use a pinch every six or twelve hours. 

Chronic Nasal Catarrh. 

In the chronic form of nasal or post-nasal catarrh, the first and 
most important matter is the removal of all scabs and secretions 
of an acrid character, so as to bring the remedies in contact with 
the swollen, abraded or ulcerated membrane. This is best accom- 
plished by the use of warm solutions of the chloride of sodium, 
potassium, or ammonium, thrown into the nose by the atomizer. 
If, instead of being moist and full of secretions, the parts are 
dry, the following applied warm will relieve it: — 

^. Ammonii chloridi, gr. iv.-xij ; 
Aqusc destillatoe, .^j. — M. 

Apply the spray to the nostrils, closing the mouth and giving 
the head an upward inclination, and let the patient breathe strongly 
upwards and inwards. If the disease has been caused by scarlet 
fever or diphtheria, a solution of chlorate of potassium should 
be substituted for chloride of ammonium, and if the secretion is 
white-of-egg-like in character, an occasional pinch of the following 
snuff will help to relieve it: — 

R. Puly. cinchona; rubrse, 

Pulv. sacch. alb., aa 3j. — M. 
S. To be forcibly insufflated twice a day. 

5 
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Sometimes the powdered sugar is employed at first alone to 
diminish the irritation of the mucous membrane, or associated 
with iodoform and tannic acid, one part of the former to six of 
the latter. When the catarrh is of a very chronic character, with 
loss of smell and offensive odor from the nose, and where great 
thickening has taken place, it is then that the inhalation of iodine 
and carbolic acid is of service. It can be used by having a tube 
filled at both ends with cotton, and in the middle a few grains of 
iodine and crystallized carbolic acid. Each end of the tube has 
a cork which is to be removed when inhaling, and the substances 
are vaporized by the hand being held around the tube. 

In treating chronic nasal catarrh, the cachexia before referred 
to must always be attended to, and if the patient be anaemic, scro- 
fulous, tuberculous, or dyspeptic, these conditions of tiie system 
must be treated. Such remedies as dialyzed iron, quinine, sali- 
cylic acid, cod-liver oil, with the hypo-sulphites and hypo-plios- 
phites, are of great benefit. Extract of malt, and a most nour- 
ishing diet of milk, cream, chocolate, with rich broths and extract 
of beef may be needed. I have found the oleo-resin of cubebs a 
valuable remedy in its alterative effect on the naso-pharyngeal 
and pharyngeal mucous membrane. I give fifteen to twenty drops 
on a lump of sugar, three times a day. I have also employed 
the oil of cubebs with equal good results, as in the following 
prescription: — 

^. 01. cubebsB, gij ; 
Syr. acacise, 

Syr. aurantii cort., aa .^iss ; 
Aq. flor. aurantii, gviij.— M. 
S. A teaspoonful twice a day in water. 

This should be employed for two weeks, and then intermitted 
for a week. Some authorities^ prefer the cubebs in powder, but 
this is very disagreeable to the taste, and is apt to produce dys- 
peptic symptoms. Dr. Bard,^ of Ohio, has good success in recur- 
rent post-nasal catarrh, from the following: — 

B. Pulv. cubebaB, gj ; 

Flor. anthemis nob. 58s. — M. 

This is to be thoroughly mixed and put into a common tobacco 
pipe and smoked, puffing the smoke through the nostrils; and by 

• Dr. Beverly Robinson, of New York. 

« Dr. Bard, Medical and Surgical Reporter, April 0, 1878. 
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mixing the chamomile and cubebs with the mullein it forms a 
good substitute for tobacco, so as to wean smokers from its ex- 
cessive use. It should be discontinued if a fresh attack of nasal 
catarrh sets in, and resumed as soon as the inflammatory symp- 
toms subside. 

I have employed iodoform with satisfaction in the ethereal 
solution (1 to 10 or 12), with a brush, as first recommended by 
Professor Elsberg, of New York. I have also used a solution of 
the chloride of gold as a local application, in both subacute and 
chronic inflammation of the nasal fossa and pharynx. 

In one or two cases of ulceration of this region I resorted to, 
when all other remedies had failed, the pure, moist crystals of 
chromic acid on a platinum wire, and in diphtheria, nitric acid 
on a glass rod, with a most happy result in each case. 

Tonsillitis or Quinsy is a variety of acute inflammation of the 
tonsils, which is common during the cold damp weather of fall, 
winter, and spring, and although very amenable to prompt anti- 
phlogistic treatment, it will, at times, in certain constitutions 
before referred to, reach a high grade of inflammatory action, 
with heat, redness, and swelling. In some of these cases it will 
involve every portion of the soft parts of the throat, extending 
to the submucous connective tissue, and at times involving even 
the hard palate and maxillary bones. Resolution is brought 
about promptly; at other times nothing will prevent the forma- 
tion of abscesses — first in one, then in the other tonsil. This will 
cause great pain and distress, and will require from one week to 
ten days before the abscess will discharge spontaneously. Free 
and deep incisions into the swollen gland will cause free bleeding, 
and afford prompt relief. When once the tonsils have been the 
seat of such an inflammation, there is almost always a return of 
the disease every season until the enlarged glands are removed by 
nature, by the formation of abscesses, or by the use of the knife. 

Treatment. — In an ordinary attack, the throat should be pro- 
tected from the cold by a flannel bandage, an ordinary domestic 
gargle, a saline purgative associated with a diuretic, the spiritus 
aetheris nitrosi and liquor ammonii acetatis, and rest in the house 
for a day or two. The physician or surgeon is rarely sent for 
until the disease has assumed a severe character, and attended 
with pain, difficulty in deglutition, and with so much swelling that 
the parts cannot be seen. There are two remedies which are, at 
this stage, often very efficacious; the first is the solid nitrate of 
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silver, applied freely, and followed by a gargle of chlorate of 
potassium with acidum hydrochloridum, until the slough sepa- 
rates. The second is the spray from a warm solution of sulphate 
of copper, twenty grains to an ounce of water, with ten drops of 
carbolic acid added. This is applied by means of the hand-spray, 
or better, by the steam atomizer. 

When the acute inflammation, to which we have referred, of 
the tonsil has disappeared, these glands will sometimes return to 
their normal size of health, but more frequently some inflamma- 
tion remains to become chronic, and ready at any moment, from 
slight exposure, to cause swelling, difficulty of deglutition, and 
with deafness more or less marked. 

These glands will also take on the ulcerative process, as seen 
in the strumous development of small patches in the inner fold 
and layers. There is a discharge from these patches of a glairy 
mucus, or muco-purulent fluid, or thick, tenacious, albuminous 
masses, with more or less odor. In other cases, in individuals of 
a rheumatic or gouty diathesis, there will be secreted small masses 
of the phosphates; or, as it is termed, tartar-like material, of a 
most offensive odor, which will be found encrusted on the teeth 
of such patients. 

In the treatment of enlarged tonsils of children, it will be rarely 
necessary to remove them by an operation. Scarification, and the 
application of absorbent materials with astringents, is generally 
all that is needed. The enlargement and hypertrophy in the 
child will often disappear about the period of puberty. After 
the age of sixteen, my rule is in ear diseases, where the tonsils 
are enlarged and indurated, and where the membrane in the im- 
mediate vicinity has taken the same form of chronic inflammation, 
with thickening of the arches of the palate, discharge of mucus 
from clefts in the tonsils, or where any small points of ulceration 
exist, to employ excision of the tonsils always as a preliminary 
to treatment of chronic deafness, with the above conditions added. 
I am convinced of the utility of this procedure by an increased 
percentage of cures in relieving chronic trouble in the throat, and 
in improving the hearing. A few illustrative cases will demon- 
strate this fact better than a long argument. 

Case I. Deafness of six years^ duration. — Philip V. R., aged 83 
years. Applied August 5, 1876, for relief from deafness, which 
interfered with his duties as a clergyman. He is stout and robust, 
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resides in Minnesota, performing the church work of three 
parishes, many miles apart, and teaches school besides. He is 
married, but no member of his family is deaf. At times he is 
nervous, but this is accounted for by my finding out he was an 
habitual smoker. His allowance is a pipe or two after breakfast, 
a cigar after dinner, and one or two more pipes full of tobacco 
after supper. In this connection I cannot refrain from calling 
attention to the fact that the use of tobacco is a cause of func- 
tional disease of the ear. Dr. Eichardson (Diseases of Modern 
Life), states that he has no doubt that tobacco produces a func- 
tional disease of the ear, similar to functional disease of the eye, 
from the same cause. The specific symptoms affecting the hearing 
are: first, those of confusion, with inability to appreciate distinct 
sounds, that are either very soft, or unusually loud. This ina- 
bility gives rise to restlessness and uneasiness upon the part of 
the listener, who often asks questions with respect to articulate 
sounds, which by others present are perfectly and distinctly heard. 
After a short period there is a sudden sharp ringing in the ears. 
This may occur during or after smoking. Sometimes, if attention 
be carefully paid to the subject, it may be discovered that some 
external noise, very slight in character, such as the ringing of a 
distant bell, or the whistling of the wind through a chink, or 
some far-oflf musical murmur, has produced the sound that is 
heard with so much intensity. At other times it comes on appa- 
rently without any provocation. The man is reading, walking, 
eating, or is engaged in some amusement, when suddenly there 
darts through one or the other ear a sharp, shrill, drilling ring, 
which often seems to come from without, and lasts often for two 
or three minutes at a time. There is no actual pain during this 
phenomenon, but great annoyance. The ear is not deaf, and both 
ears are rarely affected at the same moment. If the symptoms be 
very much prolonged, it may be attended with giddiness; but in 
the majority of cases, after running through a commencing, an 
intensified, and a declining stage, it abruptly terminates. 

To go on with our case, the duration of this deafness is six years 
for the right ear, and five for the left. The deafness is still get- 
ting worse. The patient has had several attacks of quinsy, but 
has not had an acute attack for one year. The tonsils were found 
to be enlarged and swollen on both sides. On the right, rising 
up so high as to be on a line with the orifice of the Eustachian 
tube, the left tonsil is not quite so swollen, but it has in it nume- 
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rous cavities. Both glands are covered with a thick tenacious 
mucus, which can only be removed by hawking. The membrane 
lining the pharynx and its muscles was of a dark red color, and 
bathed in a copious secretion, extending up to the orifice of the 
Eustachian tube, and Eosenmuller's fossa. He has pain when 
pressure is applied to the tonsils. The physician under whose 
care he had been, had stated, after using the well-known general 
and local remedies, that his condition could be relieved, but not 
cured. The patient is distressed by humming noises in his ears; 
these noises are especially manifest when alone. 

The meatus is normal, the canal has cerumen in it. The mem- 
brana tympani is opaque and sunken. The Eustachian tube is 
open but narrow, and contains mucus, which is also found in the 
middle ear. 

H. D. E. Ear. ,o?eeTw>teh. H- ^' ^' ^^^' ^-^^ 

In the left nostril there is a filling up of the passage by an 
enlargement of the left turbinated bone, which is also changed 
in color, from gray to dark red. The patient has never been sick 
except a slight attack of intermittent fever, twelve years ago, 
and this has no bearing on his loss of hearing. 

Diagnosis. — Chronic aural catarrh, with disease of the naso- 
pharyngeal space and hypertrophy. 

Treatment, — Eemoval of the enlarged portion of both tonsils, 
washing away of the mucus, etc. Astringent applications and a 
gargle. A tonic of bromide of potassium and strychnia was used. 
The tobacco was stopped. To take away his taste for tobacco I 
gave him calamus or chamomile to chew, and the leaves of the 
mullein to smoke; Politzer^s apparatus was also used. 

Improvement began soon after the removal of the tonsils, and 
a week's rest of mind and body, with the subsequent use of 
phosphoric acid. 

The hearing by the end of the week was doubled in one ear, 
and trebled in the other. His throat was better, and his tinnitus 
had lessened. Since his return home his improvement continued, 
with the exception of occasional relapses from exposure to cold. 

Case II. — September 2-4, 1878. Katie S., engaged as a sales- 
woman in a store, called on me because she finds she has deafness, 
which interferes with her duties. She is a native of Delaware, 
and her general health is not good ; but she has no hereditary 
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history of any disease, or of deafness. The patient has suffered 
very severely from smallpox, which has left its impression upon 
almost every part of the body. 

Both ears are affected, chiefly the left, which has been trouble- 
some for seven years; the right ear for two years. There is no 
pain in the ears, but there is singing and whistling in both. The 
case has been under the treatment of a physician for some months. 
The meatus of both sides is dry and free from cerumen. The 
right membrana tympani is opaque and sunken, with the malleus 
injected; the handle is twisted and narrow. The dermoid (exter- 
nal) layer sunken and in folds. The left M. T. not so much thick- 
ened as the right; no redness of the malleus until after inflation. 

There is chronic naso-pharyngeal catarrh. The tonsils are 
enlarged, and are covered with small ulcerative enlargements, 
with muco-purulent deposits. The Eustachian tubes are open but 
narrow, and they contain mucus. The middle ear contains fluid. 
Hearing distance of left ear is feeble on contact with a thirty- 
feet watch. In the right ear the H. D. is Vo^fe'^et;- -^ ^^^^ ^^"® 
must be used in talking with the patient. She has had disease 
of the throat for some time, and this trouble has been increased 
during the summer from sea-bathing. There is no hereditation. 

Diagnosis. — Chronic naso-pharyngeal catarrh, with disease of 
.the tonsils. 

Treatment. — Removal of parts of the tonsil that were enlarged 
and covered with points of ulceration. The apparatus of Dr. 
Eumbold was used with solution of bicarbonate of soda; subse- 
quently carbolic acid and solution of permanganate of potassium 
were applied. This was continued each day until the surface 
began to look normal, and the abundant and abnormal secretion 
had disappeared. Then followed the various apparatus to relieve 
the Eustachian tube and middle ear, and to bring them back to 
a state of health. The treatment of the constitution was not 
overlooked. The following is a record of her improvement: — 



Glose contact. 



Sept. 27.-H. D. R. Ear. U^i^ H. D. L. Ear. 3.,^^^^ 

Oct. 4. ** " 9 inches. *» ** 7J inches. 

Oct. 10. " ** 10 inches. '' ** 8 inches. 

Oct. 16. " " 13 inches. '' '' 9 inches. 

Oct. 31. " " 17 inches. " " 10 inches. 

The patient was discharged at her own request, and was to 
continue the treatment at her home. 
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Case III.— September 25, 1878. A. E. C, aged 27. From 
Ohio, and has come here to be treated for deafness, of seven 
years' duration. The patient is single. She has but little hope 
of getting well ; her general health is not good, although she is 
plump. The menstruation is irregular, the act taking place only 
four or five times during the year, and at its time there is much 
disturbance of the health. In this case there is a history of he- 
reditary deafness in most of the members of her father's family. 
I will not tire the reader with all the details of this case, on ac- 
count of the similarity to the above-mentioned case; it will be 
sufficient to state that the enlarged tonsils and pendulous uvula 
were excised. Means were taken to establish the normal men- 
strual discharge, and to restore the throat and pharynx to its 
healthy condition. Her hearing when the treatment began was 
R. ear H. D. only on contact ; in the left ear was one-quarter of 
an inch, with a twenty-feet watch. When she left for home after 
six weeks' daily treatment, she was able to hear in her right ear 
^yjiH^*, and in the left j^^^, and her watch, a tiny one, was heard 
for the first time for eight years. She was directed to continue 
the treatment, under her physician, at her home, fall directions 
having been written for him. 

Case V. Deafness of seven years'* duration, — This is one of 
catarrhal deafneSvS, the result of nasal and pharyngeal inflamma- 
tion, with an elongated uvula. Mrs. E. T. S., aged 34, was sent 
to me by her physician, September 2, 1878. She is a house- 
keeper in Philadelphia. She is in good health and married, and 
has three children. Both ears are affected, but the right is, as 
she says, the most dull. The duration of her deafness is seven 
years. She has been troubled with abscesses, rheumatism, and 
lumbago. The meatus of both ears is dry and narrow, from 
picking at them. The membrana tympani is opaque, and drawn 
inwards in both ears. The Eustachian tubes are open, but are 
dry and crackling, with a feeling of fulness when she attempts 
to inflate them. Hearing distance of right ear, '^ ^fee?" ; hearing 
distance left ear, ^jfeei.^ . Discharge from the nose, which is in- 
creased on taking cold. Tliroat, pharynx, and uvula inflamed 
and swollen, and the latter touching the tongue. Her mother, 
father, grandmother, and grandfather, with two nieces, are more 
or less deaf. There is a constant rushing sound in her ear, and 
this noise is increased by lying on the left ear. 
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Treatment. — Ointment of hydrarg. oxidum flav., to be applied 
to the meatus at night. Eemoval of the uvula, and the use of 
tannic acid as a gargle. Pills of cinchonidia gr. ij three times a 
day. She has attended the office once a week until December 
29th, when the following is the report : Nose and throat are well. 
The noise, which has existed for seven years, has entirely disap- 
peared. The hearing has improved in the right ear to seventeen 
inches, and in the left ear to twenty -six inches. 

Some of my readers will, perhaps, think that the gain of a 
few inches, more of less, of hearing power by a deaf person, is 
not much of a success, and yet these few inches may be of the 
utmost importance. For instance, to a school-boy or girl, in 
hearing the teacher; or a lady, in shopping, is able to do with- 
out a trumpet, the use of which is always disagreeable and pain- 
ful to a sensitive person. The slight improvement of the ear in 
the deaf is as necessary as to give the blind the faintest glimmer 
of light, or sufficiently so that he may be able to go about by 
himself, or make himself able to read by the aid of the strongest 
glasses. No one considers it a disgrace to wear spectacles, but 
few are even willing to use a hearing-trumpet. 

Again, by treatment, a few inches of gain of the hearing 
power, as tested by the watch, is not always a measure of the 
great improvement of the patient, for the voice has many tones, 
and the hearing is assisted by the use of the eyes and lips. 

Adenoid Growths. 

My opinion, since my return from Europe, is that the diseased 
condition of the post-nasal space termed "adenoid growths" is 
not as frequent as it was supposed to be by Dr. Meyer, of Copen- 
hagen, who was the first to draw attention to the disease, in a 
paper published in October, 1869. In the clinic of the Univer- 
sity of Vienna, Dr. Gruber had no case on his list. I went to 
Paris and met Dr. Loewenberg, in consultation. I most certainly 
thought this gentleman, who published an exhaustive treatise on 
the disease, would be able to show me a number of cases; but 
in three visits to him he was unable to show me a single case. 
Again, when I went to Edinburgh, I was most kindly invited to 
visit the Ear Clinic of the Edinburgh Eoyal Infirmary, by the 
surgeon in charge, Dr. Kirk Duncanson, and was much interested 
in his cases, but he had no case of this disease. In London, Dr. 
Mackenzie showed me every attention, and also gave me a note 
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to his chief assistant, Mr. Mack Hovel], who is medical officer 
and registrar of the Hospital for Diseases of the Throat and 
Chest, with its tens of thousands of cases ; and in all their large 
number of instructive cases, of which I examined over one hun- 
dred, there was but one case of ** adenoid" disease in the hospital, 
and this one had been operated upon by Dr. Edward Woakes. 
In our own clinics at the Howard and Jefferson Hospitals the 
number of cases of this peculiar form of disease have been very 
few — say, from 1879 to 1880, not more than thi^ee well-defined 
cases. There are numerous cases of hypertrophic development 
of the granular structure and acinose mucous glands, but no pen- 
dulous projections; but these are very different from a case of 
"adenoid" disease, which is made up of growths varying in size 
from a pea to some as large as a pigeon's egg, and when the fin- 
ger is placed back of the soft palate they resemble an irregular, 
soft, pendulous mass, and are aptly compared by Dr. Meyer to 
"a bunch of worms." Opportunities of seeing true cases are 
rare, and when only known by a description we are apt to con- 
found them with the form of post-nasal catarrh associated with 
chronic inflammatory enlargement of the pharyngeal tonsil which 
occupies the vault and a portion of the posterior wall of the 
pharyngo-nasal space. It is to the researches of "Luschka" 
that we are indebted for the most complete description of this 
organ, and to Dr. Andrew Clark, of London, who in the London 
Hospital Eeports of 1864, accurately described the disease, and 
who also proved that the secretions, when healthy, had the power 
of converting starch into sugar and assisting in digestion. We 
fully believe that the tonsils are placed there to assist digestion, 
and when healthy perform their function up to the age of thirty ; 
after that time they are not as active, and then reduce in size. 

Hypertrophy of the Erectile Tissue of Nares, Vomer, and 
Turbinated Bones,^ and extending to the Orifices of 
THE Eustachian Tubes, causing Deafness. 

These abnormal enlargements of the erectile tissue are found 
on both the anterior and posterior surfaces of the nares, vomer, 
and turbinated bones, extending to the pharyngeal orifices of the 
Eustachian tubes. The color of these structures is a deep red at 

' Published in the Transactions of the Medical Society of the State of Penn- 
sylvania in 1873, by L. Turnbull, M.D. 
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the base, shading off to a lighter pink, or to a yellowish cast at 
the apex. Numerous instances have fallen under the writer's 
notice. They are first to be recognized by deafness, and a nasal 
voice, with sniffling. Upon looking at the nose, even without a 
bivalved ear speculum or mirror, there is found more or less 
swelling or puffiness of the mucous membrane of one side, the 
elevations being filled with fluid. In some instances there is so 
much enlargement as to fill up the whole cavity, and the patient 
is able to pass but little air through that side. By the use of 
the bivalved ear speculum, this swollen membrane can be seen 
to extend even to the inferior turbinated bones. A still better 
plan is to employ Thudicum's double-valved speculum, so as to 
perform anterior rhinoscopy. As this instrument holds itself in 
the nose by a special arrangement, both hands of the operator 
are free, and with a hand or head mirror, the nasal aperture can 
be illuminated so as to see much more perfectly. By means of 
posterior rhinoscopy we will find these enlargements extending 
into the pharyngeal openings of the Eustachian tubes, the vault 
or roof of the pharynx, and the upper portion of its posterior 
and lateral walls. 

We report two illustrative cases of a large number we have 
treated : — 

Case I. — A. W. W., aged eleven years, son of wealthy and 
very intelligent parents, was brought by his mother with the fol- 
lowing history: *'A." has enjoyed very good health during the 
summer, but was liable in the winter and spring to catarrh, 
which always affected his voice ; he has generally been able to 
continue his studies until he removed from the city to the sea- 
shore. In May, 1872, he was sent home with a note from his 
teacher that he was not able to hear. He has had most of the 
diseases of childhood, including scarlatina; is of a languid tem- 
perament, and very nervous. The only member of the family 
deaf was an aged aunt, who had been treated by the writer for 
an eczematous affection of the external meatus. In the boy's 
case the deafness was only noticed in the month of May, and was 
accompanied by a buzzing sound in the ear. 

Examination, — Mucous membrane of pharynx, soft palate, and 
tonsils enlarged, and covered with granulations, some small and 
others large. Mucous membrane of right nostril swollen and 
projecting like a polypoid growth, and closing the nostril like a 
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valve; was of a dark-purple color, and evidently filled with 
eflFused fluid. Posterior rhinoscopy showed mucous membrane 
of turbinated bones swollen and granular, and this condition 
extended into the pharyngeal orifices of the Eustachian tubes of 
both sides. External meatus — no excess of cerumen, but the 
dermis covering the walls was injected and very sensitive when 
examined by the speculum. 

Membrana tympani of right side drawn very much inwards 
from loss of intra-tympanal air; handle of malleus seen, but in- 
jected with blood. Left not so much drawn inwards. Eustachian 
tubes of both sides open, but admitting very little air, with some 
mucous rales. 

Watch Hd., right ear 2 feet /y ; left 4 feet ^'•y. Must be spoken 
to in a very loud tone of voice, and his attention aroused before 
he can understand. Treatment from May 23 to June 27, visited 
every third day, local application made every sixth day. Pow- 
dered tannic acid dusted into nose and posterior nares, so as to 
reach turbinated bones and mouths of Eustachian tubes. Use 
of double stream of air by nostrils to keep open Eustachian 
tubes, and remove mucous accumulations. 

Home treatment. — Chloride of ammonium with chlorate of 
potassa in mixture with mucilage and extract of liquorice. 
Local hygiene, salt bath with friction, plain substantial diet, no 
sweets. Milk diet and flannel covering to the skin. Thudi- 
cum's douche was administered by mother or nurse, with solu- 
tion of salt and water, and later a solution of sulphate of zinc and 
glycerine. 

End of June, Hd., right \^ ; left Jf. Voice improved in tone, 
not so nasal ; mucous membrane reduced in thickness. Ordered 
to continue treatment, which he did until July. Had a relapse 
in December, when a free incision was made into the swollen 
membrane of the nose, which bled very freely for two days ; he 
then used powder of gallic acid, and has had no return since; 
his hearing is almost natural. 

Case II. — Samuel P. E., aged 5J years, was brought by his 
father January 20, 1873, an intelligent and well-educated physi- 
cian. The history given by him was as follows: The first 
symptoms of deafness were noticed five months previous, and 
had increased as the weather became colder, slept in a low bed, 
no heat in the room, and weather extremely cold. Has tried all 
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the ordinary means for relief, such as syringing, blistering, etc., 
but with no benefit. Child pale, delicate, has had but few of 
children's diseases. The condition of the ear was much the same 
as in the former case, so that it will not be necessary to take up 
the valuable time of the reader in repetitions. Hearing distance, 
ordinary watch, right three inches, left five inches. The treat- 
ment was the same, except that the author had the assistance of 
a physician to carry them out, and the incision in the mucous 
membrane was made at once. He returned to report in April ; 
Hd., left ear ^f, right ^f. In the nostrils the polypoid looking 
growth had entirely gone; voice natural; was directed to use as 
a tonic, spray of solution of sulphate of zinc, and inflation of the 
nostril through a piece of tubing, and slight counter-irritation 
with tincture of iodine, until the hearing was normal. The father 
informed me that the cure was permanent. 

Some of the cases required more than one operation, and in 
only one case had excessive hemorrhage. This was a young 
actor brought to me by the late Dr. Maxwell on account of loss 
of voice and deafness. The bleeding continued in spite of the 
use of ice, MonselPs solution, and compression for many hours. 
When checked by the nose it would pass into the trachea until 
I was compelled to employ Bellock's sound and a sponge charged 
with powdered alum and the string attached to a piece of wood 
in front by the nose for twelve hours, but the operation was suc- 
cessful in relieving his voice and deafness. 

Some years later Dr. Henry J. Bigelow, of Boston, in an ar- 
ticle in the Boston Medical and Surgical Journal for April 29, 
1876, states that he has found "a remarkable and well-formed 
cavernous structure at least upon the middle and inferior turbi- 
nated bone. The difterence in size of the distended and collapsed 
cavernous bodies is quite striking, and is best seen upon the infe- 
rior collapsed turbinated. The outline and dimensions are nearly 
those of its attenuated, bony framework. Distended, it becomes 
an angry, turgid mass of uneven surface and livid color, com- 
pletely closing the lower nostril. A pouch-like dilatation pro- 
jects from the rear of the bone, increasing its length and with 
the aid of a blowpipe readily showing, on section, to the naked 
eye cavernous cells. It is this reticulated pouch that is seen 
with the mirror at the back of the nares. Above is seen the 
middle turbinated mass similarly distended, and if the injection 
of the whole membrane is considerable, the nasal septum also 
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swells to nearly the thickness of one-quarter of an inch. If in- 
flated and dried, the cells project upon the surface. A section 
gives further evidence of a cavernous structure with juxtaposed 
cavities, tolerably uniform in size and equally distributed ; 
approaching quite nearly both the mucous surface and the bone. 
They communicate by irregular apertures with minute bands, and 
septa traverse and connect their common walls. 

*' This erection and collapse is a physiological fact in the nor- 
mal condition, and is intended to purify the tidal air passing in 
respiration from all impurities, and so protect the pulmonary 
organs against disease. The hairs in the vestibule of the nostrils 
and this erectile tissue are faithful sentinels to arrest impurities 
in the respired air. By a constant irritation of this erectile 
tissue by impurities in the respired air, by a mechanical irritation 
caused by a constant and forcible blowing of the nose in chronic 
catarrh, the effect of which is felt on the ear producing deafness, 
and one anterior part of the inferior turbinated bone just within 
the vestibule, a hyperplasia is thereby set up, which results in 
so thickening this tissue that normal respiration is very much 
interfered with, and in some cases entirely prevented. To the 
above causes may be added in many cases a constitutional pre- 
disposition to catarrhal conditions."^ 

Dr. Goodwillie, in this special catarrhal condition, when it has 
passed medical treatment, says it is only to be relieved by the 
following surgical interference: The hypertrophy of the erectile 
tissue on the turbinated bones is removed by means of the gal- 
vanic or thermo-cautery. To the Paquelin cautery he has de- 
vised a new handle, which is held between the two fingers and 
thumb. He condenses or forces the air by the hand balls. He 
prefers the galvano-cautery when used in the nose. The vesti- 
bule of the nostrils is protected from the heat by a shield made 
of glass and asbestos. The lower part of the shield is flanged so 
as to be easily held between the fingers. The top of it embraces 
parts to be cauterized. The electrode, when heated to a high 
heat, is passed through the shield on the parts to be removed. 
After the operation the patient is positively forbidden to blow 
the nose for the first twenty- four hours, as a preventative measure 
against hemorrhage. After that time the nose is freed of clot 
and mucus by means of dressing forceps and the nasal douche. 

* Surgical Treatment of Naso-Pharyngeal Catarrh. Paper read before the 
American Medical Association by Dr. D. H. Goodwillie, June 3, 1880. 



HYPEKTROPHY OF ERECTILE TISSUE. 71 

Then the powder of iodoform and camphor is blown in, covering 
the entire mucous surface of the nose. 

Abstract of OoodwilUe^s six cases. — In the first case, hypertrophy of 
the erectile tissue of both inferior turbinated bones. Removed the 
anterior part of the hypertrophy on the inferior turbinated bones 
by the thermo-cautery, and ihe posterior part by the galvauo- 
cautery under anaesthesia produced by nitrous oxide. Cut some 
adhesions at the Eustachian tube opening. After six weeks' 
treatment the respiration was fully restored and voice much im- 
proved. In case second, there was '* loss of singing voice from 
hypertrophy of erectile tissue on inferior turbinated bone." The 
hypertrophy was removed by means of the cautery in three opera- 
tions under nitrous oxide. The patient now looks hale and hearty, 
and voice regained its strength after having lost it for three years. 
Case tliird, hypertrophy of tissue o,n inferior turbinated bones, 
with deviation of cartilaginous septum. Removed oval section 
one-half by five-eighth inch of bend of septum with an excising 
nasal forceps ; one blade contains a circular or oval knife and the 
other is flat against it, when it cuts its way through the septum. 
Six months after this first operation removed a small peduncu- 
lated polypus from right nostril posterior to the section ; also by 
the cautery the hypertrophy on left inferior turbinated bone 
without an anaesthetic. Two months after, respiration good, and 
catarrhal discharge very little. Cases four, five, and six are 
deviated septums. In one the septum had been dislocated by the 
force of the thumb against his nose when he blew it; the bent 
portion was removed by the excising forceps. In the other, 
denuding the soft parts, pushing them back, and amputating the 
septum. In case sixth operated under an anaesthetic, removing 
hypertrophied tissue with galvano-cautery, and the deviation 
and exostosis by means of the revolving knives and surgical 
engine, and the patient breathes, sleeps, and eats well. 
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CHAPTER IV. 

ARTIFICIAL PERFORATION OF THE MEMBRANA TYMPANL 

The subject of the safe removal of foreign substances or fluids 
from within the cavity of the tympanum or middle ear, in cases 
of deafness, is one which has always attracted the attention and 
exercised the ingenuity of many careful observers. 

These intra-tympanal substances may be, for convenience, 
divided, according to their nature, into three classes or groups, 
viz: — 

First. Serum, mucus, muco-pns, pus, and blood. 

Second. Fibrin (semi organized), polypoid granulations and 
growths, and phosphatic deposits. 

Third. Connective tissue, and fibrin (organized). 

It is almost unnecessary to dwell upon or to state the amount 
of danger that the above conditions may cause, but, as we pass 
from the first to the third, we observe tha!; the ratio of risk to 
the organ of hearing proportionately increases. 

The question as to the source of these products then arises, 
Why are such substances found in the tympanum? Simply as 
the retained products of inflammation. Retained, because of 
their being rapidly poured out while the surrounding parts are 
swollen, or the Eustachian tube may be occluded, either perma- 
nently, as in stricture, or temporarily, from congestion or oedema 
of its mucous investment. 

If we consider for a moment the small size and peculiar con- 
struction of the middle ear, as well as its highly important func- 
tion, we can measurably estimate the injurious influences of even 
a stasis of the natural secretion of the parts. 

In acute "otitis media," we have, as is well known, the pour- 
ing out of the fluid portions of the blood. It is not necessarily 
accompanied by aching pain, but always associated with unusual 
sensation and swelling. 

If it should be, as is frequently the case, catarrhal, then we 
have what aurists generally call "otitis media plastica," or "exu- 
dativa." In the course of a few hours the intra-tympanal, as well 
as the tubal mucous membrane becomes swollen, the bloodves- 
sels pour out serum, which, with the extra amount of the natural 
secretions of the parts, completely fills up the middle ear, and 
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sudden deafness is the result. While the patient feels a fulness 
in the ear or ears, unconsciously he attempts inflation by the 
Valsalvian method, or accidentally he forces some air into the 
tympanic cavity, and the fluid or semi fluid substance therein 
contained becomes filled with air-bubbles, whose successive 
escape si^bsequently causes a continuous crackling sound, which 
is very distressing to the patient. Pain, as has been already in- 
dicated, is not always present, and was wanting in at least one- 
half the number of cases coming under my observation. 

Such acute cases call for immediate treatment, by operative 
interference, and, moreover, are also among the most successful, 
and yield the most brilliant results. The cure follows quickly, 
on the favorable prognosis, and redounds greatly to the skill of 
the aurist. 

If the inflammation is of a higher grade, and the secretion 
assumes a purulent character, "otitis media suppurativa," mere 
local applications are of little avail; it becomes our duty, when 
the tympanum is full of pus, to provide it a means of escape. 
Such cases are accompanied by more swelling than those just 
considered, and are always accompanied by pain. If not evacu- 
ated by the surgeon, the pus may find its way through the mem- 
brana tympani, by ulcerative process. 

Time is an important element, as regards the prognosis and 
result of such cases. Should the exudation become partly or 
wholly organized, there is but little hope of success from any 
line of treatment. 

Should a small cavity like the tympanum be filled with a jelly- 
like mass, it can be readily imagined that the functions of the 
parts will be seriously interfered with, and it will become self- 
evident that it is of primary importance in the treatment to re- 
move the foreign substance. 

Where possible, the air-douche of Politzer may be used to 
dissipate fluid collections within the tympanum, the force of the 
sudden rush of the incoming air acting mechanically in displac- 
ing the morbid material. The Eustachian catheter may also be 
employed, but 1 have found it, in such cases, of comparatively 
little service, as sufficient force cannot be given to the stream 
of air injected, while in about two-thirds of the whole number 
of cases treated by the first method I have found that a few (two 
or three) blasts of air, from a good Politzer's bag, were sufficient 
at each daily sitting. 
6 
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Whe)i, however, from the density, or inspissated character of 
the contained fluid, we find that Politzer's douche is ineffectual, 
we must resort to the operation of incision of the membrana 
tympnni, the subsequent use of the intra-tym panic catheter, by 
which means I have been successful in several most important 
cases. 

Another important operation has been performed by Kessel 
and two by De Rossi. It consists in freeing the stapes from its 
connection with the chain of ossicles if it interfere with its vibra- 
tion. This is done by making a hole in the membrana tympani, 
and disarticulating the anvil in the incudo stapediac articulation. 

At this place I will report the clinical notes of three of the 
most interesting and instructive cases, each treated by a somewhat 
different method. They were not operated upon by the myrin- 
gotome, however, but with a long-handled, delicate knife, de- 
signed to make a round opening; by this expedient we are also 
enabled to enlarge the incision in the membrane. This cannot 
be done so well by the ordinary cataract needle, especially in 
cases of plastic inflammation with tenacious exudation, as in 
"otitis media hypertrophica,"* but the needle may be conve- 
niently used where the secretion is liquid. 

The three cases which are reported will illustrate three classes, 
and are given in detail, not for the specialist, but for the benefit 
of the intelligent and well-educated general practitioner, to prove 
that this is a legitimate and justifiable operation, which should 
not be neglected when the proper cases present themselves. In 
the second case the fact is shown that by long and careful treat- 
ment good, and even successful results may follow without using 
the knife or needle. It must, however, be borne in mind that if 
the proper cases are not selected, any operation will only increase 
the patient's risk, without any commensurate benefit. In certain 
other cases, by an operative procedure the patient will have 
"acute otitis media" set up, which may extend to the brain and 
cause death. Two cases were communicated to me recently by 
a distinguished young surgeon. The first was a young lady with 
catarrhal deafness, who, by the use of " PolitzerV air-douche 
and local treatment, had her hearing increased from four inches 
to twenty; to hasten this improvement a perforation was made, 

' For full details concerning the symptoms and general treatment of thi» 
form of ear disease, please see •* Clinical Manual of Dis>eabes of the Ear." 
Philadelphia: J. B. Lipinncott & Co. Pp. 170-183. 



SELECT PROPER CASES FOR THE OPERATION. 75 

wliich has never healed, and the hearing not only went back to 
the four inches, but has become worse, in spite of all his care 
and treatment. The second was a young German, who was go- 
ing West, and was brought for treatment; so desirous was tlie 
surgeon to hasten this case that he punctured his membrana 
tvmpani at once, with the hope of a sudden cure, but instead of 
cure he unfortunately lost the little hearing remaining in that 
ear, and had to go West, after ten days' treatment, with the wound 
open, and liable to take cold in it from exposure in travelling. 

Case I. — Plastic inflammation of the mucous membrane of the r.nd- 
die ear^ involving Eustachian tribes. Removal of a small portion 
of material by incision of the membrane^ loith decided and contin- 
tied improvement. 

M. D., aged 22, a professional male cook in a large hotel, where 
he was exposed at all times to a heated and moist atmosphere. 
In March, 1875, soon after having his hair cut short, he was sud- 
denly seized with deafness, and with a filling up of his right ear 
and nose, as he expressed it, which greatly increased. He did 
not at that time apply for treatment, but in July, 1876, the hum- 
ming sound became so intense that he could not sleep, and he 
had to give up his occupation. He was so deaf that he was un- 
able to hear, except when spoken to in the loudest tones. He 
then visited the University of Pentisylvania, and was informed 
that he had catarrhal deafness; but finding no relief, he soon 
discontinued his attendance. The man employed some domestic 
and also quack remedies, with but little or no relief. He then 
applied at the Howard Hospital, March 7, 1877, when the physi- 
cian employed Politzer\s air douche, and also some local remedies 
to his throat, etc. This treatment was continued for some time, 
but not much benefit resulted. From his statement, and the 
annoying subjective symptoms, the white or grayish spotted 
appearance of the membrane, and the want of the moist sounds 
of catarrh, I made up my mind that there was some foreign mat- 
ter there that wanted removal. There was no bulging of the 
membrana tympani. I therefore, on March 7th, assisted by Dr. 
Gilmer, penetrated the membrane with a small delicate round- 
pointed knife, near to the foreign matter, which was in the 
vicinity of the handle of the malleus, and enlarged the opening 
downward, so as to give a free exit. There were but a few drops 
of very tenacious mucus forced out by the Eustachian catheter. 
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I did not use Politzer's air douche, for fear of forcing the secre- 
tion from the orifice of the tube into the middle ear, and through 
the perforation; nor did I syringe by filling the meatus with 
warm water and soap, but employed a weak solution of potash, 
one grain to tlie ounce of water, from which I found much bene- 
fit. He had considerable pain at the time, which was almost 
immediately relieved. He began to improve, as he stated, imme- 
diately after the operation, getting rid of that suflFering and dis- 
tressed feeling, and experiencing great diminution of the noises. 
On the eighth and ninth of March he was treated by my son, Dr. 
C. S. Turnbull, who found him much improved, and reintroduced 
the catheter, etc. On the tenth he had a return of his distress, 
accompanied with dizziness, which was soon relieved by the 
introduction, by means of the catheter, of the vapor of chloro- 
form. March 13th, doing very well; hearing distance, right 
e«r, J J }i': watch? left ear, Jg; feels so well that he wants to go to 
work; his hearing, for the human voice, was very much im- 
proved, but still had some irritation and swelling of his tonsils 
and uvula. Compound tincture of iodine and glycerine was 
applied to the tonsils, and a gargle for his uvula and throat. 

Case II. — Case of mvctis in the middle ear, tviih deafness^ removed 
in part hy Politzer^s air douche, and with the intra- tympanic 
catheter. 

Elizabeth L., aged 24, a bright, intelligent young lady; a 
seamstress; residence Chester County, Pa.; single; general 
health good ; both ears affected, but the left ear the most. The 
presumed cause of the deafness was cold. Has had all the dis- 
eases of childhood, but no severe disease of late. Has pain, 
with dryness and itching in the ears, with noises of a crackling 
or snapping character. Her physician had given her medicines 
to drop into the ear, for the relief of the pain and noises. The 
meatus was found normal, no excess of cerumen ; membrana 
tympani opaque, like a ground window glass. Left ear more 
opaque than the right. This opacity changed its position by 
the movement of her head. Eustachian tubes plugged with 
mucus and collapsed. This tenacious mucus extended into the 
middle ear, as determined by the otoscope. Hearing distance, 
right ear, J^liVwat.h; left ear, 2^5}?;. Has chronic pharyngitis, 
and back of pharynx the glands were enlarged, and her voice 
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was nasal. There are also small ulcerated spots near the orifice 
of the Eustachian tubes. 

Treatment November 16th, 1875, to December 6th, — Astringent 
gargle and cleansing douche, using warm water and common salt, 
followed by glycerine and water. Internal, pills of sulphate of 
cinchonidia, three grains each, on account of pain in her head, 
with half drachm doses of bromide of potassium. Also elixir of 
valerianate of ammonia for nervous symptoms. Local applica- 
tions to the throat, excising the glands, painting them with iodine 
and glycerine and sulphate of copper. 

Dec. 6. The discharge from the ulcerated surface of the throat 
collected in the Eustachian tubes was more tenacious, and we 
were less able to use Politzer's air douche, which, nevertheless, 
increased the hearing to |g }"; in the right ear, and left to |g |";. 
The patient then left for the country, and wrote as follows: — 

VSth. "I fear I have taken cold since returning to my home, 
as my throat is sore, but it does not have any eflfect on my hear- 
ing yet, and I hope it will not, as it still continues to be better; 
the noises do not change much, though I think they are not 
quite so persistent, and not so far in the head, but more in the 
ear, the left ear especially (persons cannot help admitting that I 
am benefited by your treatment). There is not any of that con- 
fused feeling in my head now that was there when I first came 
to you." 

27th. ** When I wrote you last I was suflforing from a cold, 
which increased, and remains with me yet. If I was only as 
well as when I left you, I should be thankful. I think my 
hearing still better than when I came to you. The noises are 
somewhat louder, but they do not annoy me so much. I am 
still using the medicines. There is a very unpleasant feeling of 
dryness in both ears; the ulcers in my throat I have been watch- 
ing and trying to keep away by using what you gave me (a solu- 
tion of cupri sulph.). They were in my throat first, where the 
Eustachian tube connects with the throat, and I could see tliem 
by means of a mirror; allowing the sun to shine in my mouth 
and holding my tongue down with a spoon, I touched them with 
a piece of cotton moistened with the preparation you gave me. 
By this means I keep pretty clear of them." 

I received no communication from my patient until February 
14, 1876. "I am still following your directions, having omitted 
but one day. Shall I continue the use of them until I return to 
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the city? My hearing is about the same as when I wrote you 
last; the noises are pretty loud in the left ear." I directed her 
not to return until mild weather. She came on in July. After 
a week's treatment I noted the Eustachian tube on right side was 
swollen at its orifice, and was plugged with mucus. Inflation 
with the cath.eter and balloon improved the hearing distance on 
that side to ^^g ft*. The hearing continued to improve by infla- 
tion, with now and then application of electricity to the tubes. 
Both membrana tympani are sunken, and the tinnitis in rigiit 
was diminished by drawing, with Siegle's pneumatic otoscope, 
the membrane outward. 

After continuing the treatment for some time, the result did not 
satisfy me, so I resorted to the intra-tym panic catheter, and with 
a closely-fitting brass syringe, withdrew a plug of mucus, much 
to the patient's relief and my own satisfaction. She states that 
the noises are so much less that they no longer annoy her. The 
hearing distance is now up to ^^ "; right ; left J^ ";. There is 
also more moisture in the ear and it feels more comfortable. 
Both membrana tympani look better, both in position and color. 
She was directed to take tonics, good diet, and cod-liver oil, 
which she states have acted like a charm; was also directed to 
avoid cold feet or exposure to draughts of air. 

Case III. — Case of ferf oration of membrana tympani folloivinfj 
an acute attach of ** otitis media catarrhalis,^^ the perforation 
remaining open six months after, 

F. M. T., aged 22 years, student. Resides in Connecticut; 
single; both father and mother living, but has lost two brothers 
with phthisis, and the mother's family more than one member 
by the same disease. General health good ; robust. The patient 
is well developed, yet subject to cold, followed by a bronchial 
cough. The ear most affected is the right; presumed cause, in- 
fluenza. This was followed by intense pain, fever, bulging of 
the membrane, and blowing noises. Treatment, acute stag-*; 
pain relieved by hypodermic of morphine; leeching, hot water 
application, with Politzer's air douche, to inflate the middle ear, 
and ultimately puncture membrana tympani, with discharge of 
muco-purulent secretion for some weeks; by the use of mild 
astringents and cleanliness the discharge diminished, so as not 
to be at all offensive, but is sometimes troublesome, and if 
neglected the hearing becomes diminished on that side. Six 
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months after, membrana tympani opaque, cicatricial tissue, with 
small, irregular perforation along the handle of the malleus. By 
force, air passes through the perforation with a whistling noise. 
The right Eustachian tube is obstructed, so that the patient can- 
not inflate it, on account of mucous plugs, etc. Right ear hearing 
distance 2*5 n.^.tch* Left ear |f J.°;. By careful treatment, cleans- 
ing the ear with a solution of bicarbonate of soda in warm water, 
and inflating the ear by means of Politzer's air douche, the hear- 
ing was increased to double the distance ; also, by the use of an 
artificial membrane and a solution of zinci sulphas, the ear has 
assumed a much improved character, but owing to the tubercu- 
lous tendency of the patient, it is difficult to heal the perforation. 

It should be remembered that a thickened condition of the 
membrana tympani, which prevents its vibration to sound, may 
also involve the whole mucous membrane of the middle ear, or 
may extend still deeper, and include the membranes of the 
fenestras. 

Perfect closure of the Eustachian tubes would be a true indica- 
tion for this operation, but, unfortunately, this condition is very 
rare. I have met with only a few such cases in many years of 
practice, these being generally produced by syphilis or small- 
pox.* 

One of the most difficult conditions, after an operation, is to 
keep the opening patulous, if the opening be in a healthy mem- 
brana tympani. 

In the last edition of the work of Von Trolsch,^ he gives the 
report of the following modification of the operation: — 

**In one case I have tried the following method, with a view 
of securing a permanent opening in the drumhead; I cut out a 
triangular flap with my paracentesis needle, the base of the flap 
being above. This flap I folded back, and pressed against the 
drumhead, which I had scarified. The flap united to the mem- 
brane in healing. The opening had not decreased at the end of 
two weeks, when I lost sight of the patient. I think this method 
worthy of a fair trial. liepeated puncturing of the flap, and of 
that part of the membrana tympani to which it is fastened, would, 
perhaps, insure the result aimed at " 

' A case of this kind is reported in tlie author's work, pp. 224, 337. Phila- 
delphia, 187."). There is also one, by Liudenbaum, in Archiv fiir Ohrenheil- 
knnde, p 21)5 et !<eq. 

* Vou TrolscJi, Lehrbuch der Ohrenheilkunde. Leipzig, 1877. P. 413. 
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The pjiin of the operation of perforation is, for the time, sharp, 
but is nsually of very short duration. In a few cases the opera- 
tion has been followed by severe inflammatory symptoms. It 
must not be hastily concluded that the patient is permanently 
relieved after the operation. As relapses are apt to occur, the 
patient should be kept under observation for some time; many 
clinical histories are incomplete on this account. 

Conclusions, — By a happy combination of operative procedures 
with the useof Politzer's air douche, solutions of various strengths 
of caustic potash, to soften the secretion, the careful use of the 
intra-tympanic catheter, and above all in importance, the proper 
selection of cases, and the use of boracic acid, to prevent suppu- 
ration and entrance of septic matter into the middle ear, my suc- 
cess has been much more satisfactory. 



Artificial Membrana Tympani and Hypertrophic 
Enlargement and Thickening.* 

The very first case happened to be one of perforation of the 
membrana tympani, and he began by showing me his punch, by 
which he can make artificial drums out of any kind of material. 
He first determined the hearing distance, which was three centi- 
metres; he then tried with a piece of linen, and this increased it 
to double; not satisfied, he tried India rubber, gold-beater's skin, 
court plaster, but none did so well as the simple muslin, which 
he likes VQvy much, as he can put on it ointment of any kind. 
In a second case, a young girl, he tried the rubber cloth, and 
shortly her hearing power was increased from 2 J centimetres to 
550. He showed me several cases of hypertrophic enlargement 
and thickening of the drum, and also thickening of the posterior 
fold, whicli thickening he treats by free injections into the middle 
ear, with tepid solutions of sodium carb., until it bulges outward, 
and gets into the thickened masses of the membrana tympani, 
when he perforates the membrane with advantage. In an acute 
catarrhal inflammation of the middle ear he employs preparations 
of gelatine and glycerine, morphia one tenth of one hundred 
grains, and various other agents, which, he says, not only relieves 
pain, but improves the otorrhceal discliarge. Tney are like a 
little bottle in shape, and if they do not dissolve, which they 

* Professor G ruber, Ear Clinic, Vienna. 



ON THE USE OF INTBR-TYMPAN 10 INJECTIONS. 81 

should do in almost every case, he adds a little warm water; but 
if properly prepared they will dissolve in the secretions. 

Weber Liel remarked to the author that after an experience 
of sixteen years, he is convinced that intertympanic injections have 
no effect in chronic middle ear catarrhs. If the catarrh extends 
from the Eustachian tube and from the naso-pharynx, strong in- 
jections of a solution of lunar caustic must be used. In collapse of 
the tube walls, intratubal galvanization is recommended. Weber 
Liel uses also in cases of mucous and adhesive catarrh a solution of 
soda for injection into the cavities of the tympanum in connection 
with air douche. The plan of strong injections of nitrate of 
silver has been employed with success in this country to the naso- 
pharyngeal orifice of the Eustachian tube for many years, and 
was first recommended by Dr. Pomeroy, of New York. All 
otologists are agreed as to the use of the soda solution in the 
middle ear, but Dr. Jones, of Chicago, and a few others use strong 
solutions of astringents to the middle ear, they state, with benefit, 
but the general feeling of the profession is not in favor of it. 



CHAPTEE V. 



THE MASTOID REGION AND ITS DISEASES, WITH 

ILLUSTRATIVE CASES.* 

Any one who has examined a large number of specimens of 
the human crania, will be struck with the variety of forms of the 
mastoid process and cells ; rarely in the processes of the same in- 
dividual are they alike. Hyrtl* in an examination of six hundred 
skulls, only found three in which the occipital bone helped to 
form the mastoid cells. I have frequently found in old persons 
an almost complete want of the larger cells, and in a few instances 
I have found scarcely any cells at all. 

The cavity which develops into the mastoid or air cells in re- 
cently born children, as a rule, is of considerable size, to which 
rule, however, there are numerous exceptions. In shape the cav- 
ity is a pyramid, one of whose surfaces is directed upwards and 

* Read by title in the Section of Otology, Congres Periodique des Sciences 
M^dicales, 6tli Session, Amsterdam, September, 1879. 
« Wiener Med. Wochenschritt, 1860. 
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is formed by the roof of the tympanum. According to Schwartze^ 
the cavity is 8 mm. long, 7 mm. high, and it gradually increases 
in size and changes in form, becoming larger at one end than at 
the other. 

Dr. Hartmann^ has called attention to the fact that in twenty- 
one sections of the temporal bone in children he found the aver- 
age thickness of the bony walls between the antrum and the pos- 
terior fossa of the cranium to be 4 mm., while in twelve tempo- 
ral bones of children at the age of 1 to 6 years, the antrum was 
separated from the posterior fossa of the cranium by a bony wall 
that averaged but 2 mm. in thickness, and in five cases by a 
bony lamella that was scarcely 1 mm. thick. From his opinion 
of these measurements he has expressed himself, as regards the 
origin of the cells: *' Since the cavity is again found smaller in 
later years, this can only happen by a narrowing from the sides, 
that is to say by an encroachment of the partition walls of the 
cells." 

Pathology, — In very young children the inflammatory process 
spreads from the tympanum to the antrum petrosum much more 
quickly than at a later period. There are numerous cases in 
which symptoms of meningitis arise in a recently born child a few 
days after the appearance of an ** otitis media purulenta." I have 
found that if the discharge "otonhoea" is free and not checked, 
symptoms of meningitis all disappear, but if it is small in quantity 
and thin and bloody, or if it is suddenly checked it almost always 
results in the death of the child. If the child is older there is 
less danger of cerebral affection, as the intelligent child is able to 
describe symptoms and the ear is treated promptly. In the infant 
there is nothing to guide us but the cry or the evidence of pain 
upon pressure behind the ear. 

The second stage, ^. e., propagation of the extra secretion, par- 
ticularly when partly obstructed. These forms in scrofulous, 
tuberculous, and syphilitic children, also in very violent purulent 
inflammation of the middle ear, are the result of scarlet fever; 
the large collections of secretion make their way along the 
mastoideo-squamous suture, forming an abscess behind and be- 
neath tbe auricle, whicli either opens spontaneously or is in- 
creased in size and the bone is necrosed, as in the following case: 

» Ueber die KiinstlicUe Eroffrung des Warzenfortsalzes, Archiv fur Opicn- 
keep Band vii. 

* Ueber die Perforation des Wartzenft)rt&atzes; Langenbeck'8 Archiv, Bd. 
xxi. 
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Case I. — A. H., jet. 2J years, a fally developed child of a 
healthy, strong mother, but the fother is in the second stage of 
tuberculous phthisis. The child lias had a purulent otorrhcea 
for two years. There appeared a large abscess behind the ear, 
which for a time was poulticed, until it opened spontaneously. 
After some months the inflammation subsided, and a loosened se- 
questrum of bone was removed by enlarging the opening. The 
child to all appearances got well. About twelve months after- 
wards a second abscess formed in the same locality and caused 
the involvement of a larger quantity of bone. The head was 
drawn down toward the neck on the same side, and the upper 
part of the neck became swollen, as if the spinal column was in- 
volved. The bone, in the second attack, did not come to the 
surface, nor did the inflammation disappear, but gradually the 
bone was broken down and a large amount of it was removed by 
discharge of small particles. Tonics, cod-liver oil, and sea-air 
were employed to expedite the slow cure. 

Case II. — Henry II., aet. 5 years. A pale, delicate, scrofulous 
boy was brought to the clinic of Howard Hospital with a large 
post-aural opening, discharging pus. There were found numer- 
ous sinuses with rough denuded bones underneath, but no loosen- 
ing or detachment of bone, nor was any part movable by the 
probe or forceps. He was directed to use an antiseptic wash to 
the openings. A few days afterwards the discharge had ceased, 
the temperature had arisen to 102°, the pulse could not be 
counted, and convulsions and death soon followed. 

In this case there was no doubt in my mind that the cerebrum 
was affected, for there was present persistent pain in the head, 
vomiting, strabismus, and convulsions of one side. 

Case III. — Marv E. C, ast. 15 vears. Her mother, of decided 
tuberculous tendency, her father is healthy. The girl has suf- 
fered from otitis media purulenta of two years, following a cold, 
and this had gradually improved, with some loss of hearing. She 
has been at times affected with distressing vertigo, so that if she 
had not taken hold of some support she would have fallen. She 
is deaf in the left ear, a rim of the membrana tympani remaining. 
She gradually became unable to leave her bed; she lay with her 
head bent forward on her chest, any movement giving her pain 
and increasing her vertigo. There have been two or three slight 
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convulsive movements and internal strabismus was present. 
When the tongue is protruded there is a tendency to the left 
side. She gradually passed into a state of coma and died. 

Without going into the minute details of the post-mortem, it 
is sufficient to say that there was no abscess or disease of the 
cerebrum. The cerebellum was softened, and on it there was an 
abscess containing about two ounces of pus. 

These three illustrative cases bear out the facts first announced 
by Toynbee, that up to the second or third year of life the cere- 
brum is most frequently aflfected, corresponding to the anatomical 
relations, while affections of the cerebellum and the transverse 
sinuses appear only at a later age. 

Our old method was the removal of the sequestra of bone with 
the knife, probe, elevator, and forceps. A new method has been 
proposed, called the "Volkmann," in which a small, delicate, 
sharp, spoon-like knife or gouge is employed. I have had such 
an instrument made, and have operated in three cases with it, 
and the result in each case was a success. 

Schede, Schwartze, and Hartmann* have treated a large number 
of cases with good results, and the following is Dr. Hartmann's 
method of operating: — 

"An incision is to be made in at the insertion of the auricle, 
and in such a way that the middle of the incision lies just below 
the level of the opening of the external auditory meatus. If a 
fistula is present the incision either passes through the fistulous 
opening, or is to be united with it by a diagonal incision. In 
making the incision through the soft parts we must take care not 
to cut forward, since the surface of the mastoid process passes 
over into the posterior wall of the auditory meatus, without any 
sharply defined boundaries, and by passing forward we run the 
risk of only loosening the posterior wall of the external auditory 
meatus, and from here reaching the membrana tympani. This 
rule seems of importance, and should be especially observed 
where the soft parts are greatly infiltrated. The incision should 
not be too small, but fully 2 to 3 cm. in length. The edges of the 
wound should be held apart with sharp liooks, so that after the 
bleed! ns: has ceased the field of operation can be thoroughly ex- 
amined." 

* On the Formation of Sequestra in the Mastoid Process of the Child, by Dr. 
Arthur Hartraann, of Berlin. Translated by Dr. James A.. Spalding, Arch. 
Otology, vol. viii.. No. 1, New York, 1879. 
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In all the cases in which I have operated either a fistula was 
already present or after the soft parts were cut through there 
was an opening in the bone which could be enlarged with the 
sharp spoon. In one case only did I have to employ the chisel 
in order to enlarge the small opening. The granulations lying 
in front are to be removed with the sharp spoon. If the antrum 
is opened and laid bare in this way it can be examined most 
carefully with the probe or with the tip of the finger introduced. 
If loosened sequestra are present they can be seized with pincers 
or forceps and extracted, or as proves most suitable, may be 
pried out with the spoon. The sharp spoon also offers the best 
services in removing the bone that has become softened by caries. 
The precautionary measure suggested by Schede, to use the 
sharp spoon only when the bone is found to be softened to a 
certain degree, is not to be neglected. 

In my operations I have followed the maxim of confining 
myself in the removal of the morbid parts to what was most 
needed— I.e., chiefly the removal of the granulations and the ex- 
traction of such sequestra as were fully loosened and could easily 
be reached. It seems then necessarv in the after-treatment to 
keep the wound open by a thick drainage tube, so that in the 
subsequent days we may have a full view into the depths of the 
Ivound, from which now the sequestra gradually loosening them- 
selves may be detached with the probe and removed. It seems 
also desirable in the latter stage (as has been emphasized espe- 
cially by Schwartze and v. Trciltsch) to keep the aperture open 
as long as possible by means of a leaden nail or a short leaden 
tube, until we are sure that the mastoid process is in a sound con- 
dition. The important point in the after-treatment is the regular 
removal of the accumulated secretion, for which purpose we 
prefer syringing at first with antiseptic, later with neutral, and 
lastly with astringent fluids. 

Mastoid in the Adult, — 'In the adult the antrum is large enough 
to admit a small-sized pea. There are small veins through the 
upper portion of the process which form a medium of communi- 
cation between the lateral sinus or its branch, the superior petro- 
sal sinus, and the veins on the outside of the cranium. By this 
communication and close relation to the brain, if pus be f rmed 

' Transactions of the Medical Society of the State of Pennsylvania, Vol. XII. 
'Parti. ; Dis. of Mastoid Process, wiihcrtses, by Laurence TurubuU, M.D., Ph.Q. 
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and cannot find another outlet, death is apt to follow by pysemic 
inflammation of* the cerebrum or cerebellum. Disease of the mas- 
toid process is divisible into the following forms: 1st. Inflam- 
mation of the external periosteum. 2d. Acute inflammation of 
the lining mucous membrane, followed by tilling up of cells with 
a reddish pulpy material, by accumulation of pus and with caries. 
3d. Chronic sub-acute inflammation of the muc«)us membrane with 
sclerosis or hyperostosis. 4th. Periostitis, independent of in- 
volvement of the mastoid cells. 

Inflammation of the External Periosteum, — In the cT)urse of an 
otitis media diffusa, with or without discharge, the mastoid region 
begins to swell, becomes red, and very painful on pressure. If 
these symptoms occur in a healthy individual, the mastoid cells 
are rarely involved. When this same swelling takes place in a 
tuberculous, scrofulous or feeble adult, the prognosis is not 
favorable. In the first class of cases permanent relief is given 
by free depletion, or by an incision witli a strong scalpel down 
through the periosteum to the bone. In the second class the 
disease almost always involves the deeper cells of the bone, 
which, becoming tilled with pus, produce caries or necrosis. In 
children such diseased bone must be removed when suppuration 
brings the sequestrum to tlie surface, while in the adult an im- 
portant operation has to be performed — i, e., perforation of the 
bone for the relief of the patient. The second class or simple 
congestion of the mucous membrane of the mastoid cells, which 
we often see in its slightest form in acute inflammation of the 
middle ear, is most frequently the result of cold, and is to be re- 
lieved by cleansing the parts, and by local depletion by leeches, 
etc. Still, in its most aggravated form, nothing but an operation 
will relieve it. 

Case IV. — Illustrating inflammation of external periosteum^ 
with sudden stoppage of discharge; Disease of mastoid process^ 
with discharge from external meatus ; recovery 

Martin F., aet. 7 years, a large and robust boy, but of tubercu- 
lous family (father and four uncles having died of phthisis), was 
convalescent from scarlet fever, and was discharged well on 
March 15. Ten days later I was called in haste to see the boy. 
There was great pain and swelling behind the ear, over the mas- 
toid process, but no discharge from external meatus. He was 
freely leeched, and purgatives were administered, and followed by 
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anodynes to relieve tlie pain. On the next day the swelling was 
on the increase, and had extended to the face and eyes, with fever 
and symptoms of convulsions. It was then proposed to cut down 
to the bone, dividing the periosteum, as the only means of relief, to 
which proposal the mother consented. An incision was made 
about an inch long behind the ear, and as nearly as possible paral- 
lel with the concha, which at this time stood almost horizontal. 
A profuse gush of blood followed, mixed with which was im- 
perfectly formed pus. The wound bled and oozed for three days. 
The pain was much relieved, and by the use of bromide of potas- 
sium and with sulphate of morphia, he was able to sleep, which 
lie had not done for two days. A poultice was applied on the 
third night, and by the fourth pus flowed freely. This was en- 
couraged, and bv the end of the sixth week the wound was dis- 
posed to close; but this was prevented, and the discharge con- 
tinued for four weeks longer, when the wound was allowed to 
close, as the roughness of the bone had disappeared. 

Report several years afterwards: The young man is now 20 
years of age, has enjoyed good health since, being able to be out 
in all weather; is bright and intelligent, and is at work in a 
cotton mill. His hearing in his left ear is gone; right very good. 
Over the mastoid cells of the left side there is a depression of a 
bluish color from loss of bone. Has never had a severe attack 
since, excepting now and then a slight discharge from the left 
ear. He has since lost his mother by phthisis. 

Case V. — Of the same nature^ which was not treated, 
James R., aet. 5 years, in 1862 had a similar swelling after an 
attack of scarlet fever; it opened of itself after long poulticing^ 
and continued to discharge from the back of the ear for twelve 
months; it then ceased, leaving a deep depression behind the ear 
with loss of hearing; the boy imbecile and cannot articulate. 

Case VL — Disease of the mastoid process; perforation of the 
membrana tympani ; recovery. 

Mrs. A., aet. 35 years, whose case was of the same character as 
reported in Case IV., was treated in a similar manner with 
equally good results. 

Case VII. — Abscesses over the mastoid process in mother and 
child; similarly treated and both recovered. 

March 25, Thomas N., aet. 5 years, applied at the Howard 



88 PERFORATION OF THB MASTOID PROCESS. 

Hospital with an abscess over the mastoid process. He was con- 
valescing from an attack of measles. The swelling back of the 
ear commenced three weeks previously, then subsided, and again 
began to swell. On examination, there was, besides the swell- 
ing, redness and slight fluctuation. There was- no discharge 
from the ear. On informing the mother what was to be done, 
she replied : ** Well, do what you think is right, as you performed 
the same operation upon my ear, when this child was only ten 
months old. I was at that time three months under your care 
and was cured and remain so." I examined the back of her ear 
and found a deep depression, where there had been loss of bone. 
Her hearing in that ear was not perfect, but she was not abso- 
lutely deaf. The operation was then performed on the boy, 
when by the aid of the probe, the bone was found to be denuded 
of its periosteum. Being of a strumous habit, he was ordered 
syrup of the iodide of iron, a small poultice of ground flaxseed, 
and subsequently an ointment of the red oxide of mercury, to 
dress the part and anoint a tent so as to keep it open. 

April 1st the wound suppurated freely, but the opening was 
disposed to close and it was accordingly enlarged and the pre- 
vious treatment continued, accompanied with good diet and ex- 
ercise in the open air. By the end of the month he was reported 
well, wound healed and all swelling had disappeared. 

Case VIIT. — Perforation of the mastoid process ; otorrhoea ; re- 
moval of the necrosed hone ; recovery. 

Mary E., set. eight years, a robust looking child came under 
my care at the Howard Hospital early in September, 1861. It 
was reported that she had suffered from scarlet fever of a most 
malignant type, having been in a state of coma for several days. 
This gradually passed away when the throat and ears became 
aflFected, and a long period elapsed before complete convalescence 
took place. 

Present condition, — She is deaf in the right ear, with a constant 
discliarge of offensive pus, etc. On washing out the parts, the 
meatus was found to have a white, soft deposit on its surface 
with granulations projecting from the tympanum through a per- 
foration involving the greater part of the membrana tympani. 

A weak wash of nitrate of silver in solution was to be used 
and the parts kept clean by repeated injections of tepid water 
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KlOounter-irritation was to be kept up in front of the ear, and air 
was to be passed througli the Eustachian tube to keep it open 
and at the same time force any accnraulation of pus out from the 
middle ear. A guarded prognosis was given. Having improved 
considerably, she ceased attendance, and the writer saw nothing 
of ber until called in haste to see her, a few weeks later. The 
history received from her father, an intelligent man, was as fol- 
lows. The Sunday previous, being a very hot day, when the 
child was sleeping on a sofa, the father, to cool the house, opened 
both the front and back doors, and thus produced a strong 
draught of cool air which blew upon the sleeping child. After 
retiring she was attacked in the middle of the night with intense 
pain in ber ear, so severe as to cause her to scream and at times 
become delirious. The parents applied a blister and used other 
means, but the relief was of short duration. When I was called 
to her she was suffering intense pain, high fever alternating with 
chills, pulse one hundred and thirty, and there was swelling over 
the mastoid region, involving the side of the face and eye. 

». Treatment. — Believing that pus was formed in the mastoid cells 
juid was endeavoring to make its way outwards, requiring only 
ftD outlet, I divided the skin, muscle, and periosteum freely down 
to the bone. On withdrawing the knife, blood mixed with im- 
perfectly formed pus, flowed very freely. A hot poultice was 
ordered to be repeated every few hours. A saline mixture of 
citrate of potassa, containing sulphate of morphia, was prescribed 
to relieve pain. 

Four days later, better. Pus discharging from tbo opening, 
the incision not being quite free enough, was stimulated by the 
application of powdered red oxide of mercury. 

November. — During this month, visited the case every few 
days. The opening over the bone being disposed to close, a sharp, 
hollow steel probe was used to perforate to the surface of the 
dense bone, and to remove a portion of it. 

December.— \a the early part of this month the opening was 
again enlarged and a piece of bone discharged. On the 19th, 
carious bone was found by the probe to be movable, and by en- 
larging the wound a still larger piece was removed with some 
difficulty, the bleeding being very free. A few days after this 
operation the discharge ceased and the wound healed. There 
was a deep depression behind the ear from loss of bone ; the per- 
J^oration in the membrana tympani had closed somewhat; the 
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child was deaf in that ear, but otherwise well, aud conlimied so 
for several years. The bone measures six-tenlhs of an inch in 
length and ihree-tentlis of an inch in width. It is now in the 
writer's collection, and has been examined by numerous dia- 
tinguished surgeons. 

Id the cases above related, which number might have been 
increased by many others, we have examples of three of the 
principal forms of disease of the mastoid region, which will be 
frequently met with by those who devote much attention to the 
ear, and occasionally bj those who pay no particular attention to 
this special department. 

In Case IV. the simple division of the periosteum, with the 
subsequent application of a blister, was all that was neces.'sary to 
complete the cure. In the next case it required the second en- 
largement of the opening and the breaking down of the bone by 
the application of nitrate of silver. 

The third form is of greater danger to the patient, aa it in- 
volves a large number of cella of the mastoid process. It, there- 
fore, requires a free incision down to the bone, with its removal 
when in a diseased state. 

This operation of perforating the mastoid cells (December, 
1861, and published February, 1862) was the first of the kind 
that bad been performed in the United States, so faraa the writer 
is aware, and has been repeated in the following case. 



Case IX.' — Foreign body, with middle ear inflammation, involv- 
ing the mastoid cells; operation followed iy erysipelas; uUimate 
recovery. 

W. H., ait. 42, a merchant of Mahonoy City, Pa., consulted m8 
in 1877, bringing a letter from his family physician, Dr. L, M. 
Thompson. The letter stated : " Patient has had a chronic sup- 
purative inflammation of the left ear since childhood, the result of 
scarlet fever, accompanied with tinnitus of a distressing char- 
acter, with intense pain over the temporal and mastoid region, 
extending also to the base of the brain. The pain, which ia now 
almost constant, is accompanied with attacks of oppression and 
giddiness, particularly when the eyes are directed upwards." 
While about his business he would, when these attacks were 
coming on, by picking, or rather forcibly scraping or digging 
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I into tbe meatus as far and as deeply as possible, with a pencil, 

1 toothpick, pen-holder, or knitting needle, provoke a discharge of 

I pua, which afforded temporary relief. During one of these 

eftbrts at relief, and while mucti interested in hia newspaper, he 

probed, literally dug, too deeply, and an attack of convulsions, 

followed by a partial paralysis, was the reauh. Various methods 

I of treatnnent had been pursued, but the symptoms remained un- 
til] a nged. 
Status Prsesena. — Left auricle red and swollen, meatus exter- 
Sus eczematous, discharge thin and offensive, canal narrowed, 
memfarana tympaiii and ossicles gone, promontory glistening 
and in places sclerosed. No other details of middle ear to be 
made out on account of the swollen condition of the mucous 
membrane and canal. Eustachian tube pervious. Hears a loud 
voice, but not the watch, even on contact. Pain, on pressure, 
over mastoid and against the sides of tbe canal. Right ear nor- 
mal. No particular throat trouble. Recommended, on his re- 
turn, to use local depletion by leeches, followed by hot fomenta- 
tions ; also, large doses of bromide of potassium, chloral and mor- 
phia, with quinine, 

» These means afforded but temporary relief to the pain, even 
after using half-grain doses of morplya, hypodermically, every 
little while, aa well as successive relays of leeches, I then ad- 
vised a free post-auricular incision (Wilde's) to be made through 
the integument down to the bone. This was most thoroughly 
done by his physician, who reported relief obtained for but a few 
days, after which time the symptoms returned as before. Fi- 
nally, at the request of Dr. Thompson, the patient returned, to 
be under my immediate care, and was faithfully attended by my- 
self and son for several weeks. Meanwhile, to be brief, the symp- 
toms varied, at times better, then worse, and finally relapsed into 
the old condition. Our patient and his friends having grown 
impatient, I told them there was but one course to pursue, viz., 
that of perforating tbe mastoid. 

The discharge bad ceased, the painfulness and tinnitus had in- 
creased, giddiness and more or less delirium were constant, with 
loss of appetite and symptoms of a general breakdown; ao that, 
after due deliberation and consideration of tbe juat mentioned 
grave symptoms, we decided, after consulting Drs. Thompson, 
Collins, Sehapringer, and C. S. Turnbull, to operate. 

Mr. H. was admitted October 3, 1877, aa a private patieat, to 
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the Jefferson Medical College Hospital, and I operated in the 
presence of Drs. S. W. Gross, J. H. Brinion, Collins, AUis, Wirg- 
man, Poichet, James, and my son. The post-auric alar incision 
previously naade had not entirely healed. This I enlarged, and 
with a strong knife extended upwards, scraping as I went, and 
pushing the periosteum to either side. The bone was not found 
soft or abnormally rough. A drill was then applied at a point 
about a quarter of an inch distant from the auditory canal and 
below the level of its upper rim, rotating inward and slightly 
forward. The drill was withdrawn and carefully cleansed at in- 
tervals, and but alight force used, on accoun^ of the danger of 
slipping suddenly and breaking down the delicate cancellated 
cells of the mastoid. This care is necessary on account of the 
varying depth of the cells, which is apparent even on oppoaite 
sides of the same skull. 

Upon reaching and opening the cells, no pus, but a drachm or 
two of an aqueous and dark red colored fluid escaped. The 
wound was cleansed and sprayed with carbolized ether (kept up 
during the operation as well), packed with greased lint, and the 
patient put to bed. No anodyne was required, as the patient was 
so thoroughly narcotized with the amount of ether which waa 
used. The after-treatment consisted in the regular administration 
of beef-tea and a nourishing diet, while the use of alcoholic stimu- 
lants was avoided. The wound was dressed twice in twenty-four 
hours, and after the third day a discharge commenced, which 
continued while the opening was kept plugged with a linen 
tent soaked in carbolized olive oil. The ear waa thoroughly 
syringed every day. Onr patient never seemed to rally, although 
be grew no wor.se, but at the end of the second week all hopes 
were checked by the appearance of an erysipelatous swelling in 
the neighborhood of the wound. This spread over the ear, cheek, 
and entire face, but stopped abruptly before reaching the ear of 
the other side. Repeated doses of the muriated tinct. of iron, 
iodine locally, with good diet and the attentions of Dr. Poichet, 
the resident physician, and the nursing of a devoted wife, brought 
about a favorable result. 

Convalescence soon commenced, particularly after a copious 
discharge of pus from the ear and wound, and just one month 
after the operation our patient left for home, free from pain, mind 
quite clear, slight discharge from the ear, wound almost closed, 
and general condition rapidly improving. Since that time he 
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' has been under the judicious ciire of Dr. Thompson, through 

I whose courtesy I received many bulletins. 

A recent letter from Dr. Thompson says : " Mr. H. baa never, 
since the operation, bad enough paiu to require even a mild ano- 
dyne, and he requests me to state that be baa now no desire to 
dig iti bis ear on account of any disagreeable feeling; is able to 
see company, and he took dinner with bis family, Thanksgiving 
day, November 29." 

The following is an extract from a letter received from Dr. 
Thompson, the attending physician, which makes this history 
complete: "You will well remember with what tenacity Mr. H. 
inaiHted upon a portion of a toothpick being lost in the ear. 
Some weeks ago he withdrew the cotton from the ear, when, to 
hia great surprise and delight, he discovered adhering by dried 
blood to the cotton, a piece of wood one-half inch long and 
one-eighth of an inch in thickness. With its discharge the acute 
pain that had oome on recently, ceased. The wood must have 
passed into the middle ear, and the discharge must have washed 
it out. No matter what the cause, or what produced the disease, 
we were justified in performing the operation, as the man must 
have died had it not been done." 

We have repeatedly demonstrated upon the cadaver the follow- 
ing facts which hold good: If the operation is made as usually 
directed in most of the works upon disease of the ear, viz,, "On 
a line with the upper part of the auditory canal," the incision 
must penetrate deeply, enter the horizontal or sigmoid fossa or 
sinus. Again, if a probe be thrust through such an opening 
made in the cells, it is liable, even when but slight force is em- 
ployed, to fracture the thin lamella of bone and cut the middle 
cerebral fossa, which would likely prove fatal. Therefore the 
knife, gouge, drill, or trephine should be inserted on a line with 
the superior edge of the auditory canal, but not at the inferior 
edge, and the opening carried horizontally and a little forward 
and not upwards. In this way all the vital parts are avoided, 
and we sooner or later reach the large cells of the mastoid. The 
after-treatment, iu which great care must be exercised in cleans- 
ing or probing, constitutes a process whiob should be carried on 
every twelve hours. 

Notwithstanding the dangers due to frequent anatomical de- 
fcpiations of the bone, the operation, when urgent, is highly to be 
Miommended, and has now become a standard one. 
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Case S, — Infiammalion of the suhcutaneovs tissue of the supra- 
and poat- auricular region^ extending into the middle ear from which 
pus was discharged, which found its way through the posterior wall 
of the meatus, in which was a polypoid growth; operation aTid re- 
covery, with an abstract of five such cases. 

B. S., aged forty-eight years, waa admitted to Jefferson Medical 
College Hospital from Chester County, Pennaylvania, April 10, 
1879, There waa oaly a brief history brought by the physician 
who accompanied bim to tbe hospital. Exposure to intense cold 
in December, 1878, was followed by a succession of swellings 
back of the ear and ultimately a discharge from the ear. He had 
been leeched, cupped, blistered, and iodine waa employed with 
other applications to the post-auricular region, but the patient 
had gradually become worse, waa feeble and now had a constant 
pain in his head. His physician also stated that he believed 
there was indammation of tbe mastoid cells, and that they re- 
quired perforation. 

On examination of the patient in consultation with Prof. S. 
D, Gross and other members of the staff of the hospital, it waa 
concluded that the cells were not involved. The following waa 
his condition: Slight swelling on the upper part of the aterno- 
cleido-mastoid muscle, pain most severe in the afternoon on the 
upper part of the parietal bone, over which he kept up a con- 
stant rubbing with hia hand. Examination with the speculum 
showed a polypoid growth or granulation tumor just within the 
meatus, which it filled up. After its removal a probe could be 
passed through the meatus, showing a connection between the 
posterior wall of the meatus and the post-auricular region, and 
the pus oozed more freely when the post-auricular region waa 
pressed upon: his pulse was 84, temperature 1U0°, and this con- 
tinued, varied but little, until there was a more decided swell- 
ing, when the temperature reached 110°, i.e., just prior to the 
opening of the abscesses. 

Prof. S. D, Gross advised blistering behind the ear, these to be 
followed by poultices, by quinine and iron internally, and paint- 
ing the region with tincture of iodine; to relieve the constant 
pain chloral hydrate and potassium bromide were administered 
through the day, and a local anesthetic of camphor and chloral 
to apply to the scalp, and a nourishing diet, with a hypodermic 
injection of morphia at night. After the application of the 
blister there waa a contraction of the neck, which caused tha 
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bead to be held to tlie same aide. The disuliarge from hia ear 
■fras thin, light-colored pus with no odor; the ear was kept clean, 
and Politzer'a douche was employed with hydrobromic ether va- 
por. The hearing had never been muuh impaired. On the 26th 
day oT April, the patient not improving, Drs. S. D. and S. W. 
Gross visited the case in consultation with me, and after examin- 
ation they both came to the conclusion that there was a perios- 
titis and there was pus, and agreed with me that a deep and 
long incision must be made over the mastoid, which I performed, 
under hydrobromic ether, down to the bone. 

No pua followed the incision, but the hemorrhage was very 
free. The bone was not diseased, nor even roughened in the 
least. The incision was kept open for some days by a tent satu- 
rated with carbolic acid and olive oil, and over the parts a poul- 
tice was constantly applied. The following day the patient's 
pulse was 80, and temperature 99°, pain much relieved, and he 
was directed to continue quinine and iron in pill form with milk 
punch and nourishing food, 

April 28th, pulse and temperature the same; 29th and 30th, 
the pulse about the same, was out in ward, and even took a walk 
in the open air, continued to do well until the 5th of May, when 
the temperature arose lOlJ", pulse 92. The patient was much 
disturbed with his pain, there was a swelling on a line with the 
Bterno-c lei do- mastoid muscle, with a slight chill, and an abscess 
formed near the point of incision, and was freely opened. From 
this time the pulse was reduced to 30, and temperature to 99°, he 
made a slow but sure convalescence, and was discharged well UQ 
May 9, 1879. 

On carefully studying this case, whieh at first wa.'i very ob- 
scure, not having seen it for five months from commencement of 
attack, when he entered the hospital, and was placed under my 
care, I felt sati.sfied that the mastoid cells were not involved,, 
because the swelling was very low down in the supr.v and post- 
auricular region, tiie pain was never over the larger cells, but- 
high up near the top of the parietal bone, which latter indicated 
brain abscess, but without other symptoms to confirm it. I there- 
fore considered it a pain of a reflex character from irritation of 
the small occipital arid auriculo-teinporal nerve. 

Ou reading the report of cases by Voltolini,' in which he di- 

' R. Voltolinl : "Die Acute ZclllitiuteniKQndung in der eupni- uad po>t- 

I auricular Oegeud." Munala. I'iir OLrenlieilkuade, Dec, 1875, p. TtiO. 
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reels attention to a form of mnsloi-l periostitis as un'iescrihe.d by 
otological authorities, I felt sure tbat tbis wna a similar case 
sQch as he described, although there was more disease of the ex- 
ternal than of the middla ear, and whiuli may have occurred from 
the use of irritating applications. The ear, Voltolini states, 
may remain intact, but may sonietimea in the course of the dis- 
ease participate in the inflammation. "The disease begins with 
severe tearing pains on one or both sides of the head, which ex- 
tend to the side of tlie faue and tetith. The pain is sometimes 
referred to carious teeth by the patient, but later, fever sets in, 
and the pain becomes localized above the posterior auricular re- 
gion, the mastoid surface becomes swolien, red, tense, and ex- 
ceedingly tender. If active anliphlogistio treatment does not re- 
lieve these symptoms, the case progresses to suppuration, under 
which circumstances the best remedy is always the knife." The 
same rule has always held good in regard to the early use of the 
knife, which Wilde recommended where superfloial perioalitia 
followed an acute inflammation of tiie middle ear with a sudden 
checliing of the discharge. In the ttiree cases reported by Vol- 
tolini all were the result of cold and exposure. In the first case 
after the use of leeuhes, which did not diminish the symptoms 
on the following day, a long and deep incision was made over 
th« mastoid. The pain was almost immediately relieved, the 
patient slept well and made a good recovery. 

The second case was treated by the family physician for aaup> 
posed disease of the ear. Being called in consultation, I found 
the following condition: The region behiiid and above the ear 
was swollen, red, and tender; with the exception of a slight swell- 
ing on the superior posterior wall of the external auditory canal, 
the outer ear was normal. The menibrana tympani presented no 
special abnormal appearances, nor was there any evidence of more 
deep seated trouble. Three days later, after application of poul- 
tices, and after an incision was made above and behind the ear, 
there was liberation of considerable sanious pus and relief of pain, 
which relief continued to the termination of the case in recovery. 

The third case given did not end so fortunately; the mastoid 
iregion became swollen, and the proposal for an incision made by 
the physician called in attendance being 6rmly refused, the in- 
flammation took its course. The application of poultices 6nally 
induced a spontaneous opening and discliarge, with some relief 
to pain, which still continued in a nieasure. Nine months after 
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the first tittack the pntietit was seen accidentally, and we found 
the fi)llowing coTiditioiis present: The hearing was but slightly 
diminished, as the patient could easily hear conversation in the 
ordinary tone. The region behind and above both ears waa 
much swollen and relaxed, pua dieoharged from the left ear hav- 
ing round its way through tho posterior wall oT the meatus (as ia 
the case No. 10) ; fistulous openings in the neck leading upward to 
the original seat of the inflammatory process, the pua having 
burrowed on both sides for a distance of from two to three inches 
before escaping. 

Free incisions, opening up the channels through which the 
pua h.id burrowed, were matJe, but a careful examination failed 
to detect any implication of the bone ; this treatment followed by 
poultices seemed of good effect and the patient improved with 
nourishing food and rest; on the third day fever set in with in- 
creased weakness, erysipelatous inflammation attacked the edges 
of the cuts and then extended over the scalp, and on the ninth 
day after the operation the patient died. 

A study of these cases (one by Dr. Blnke, of Boston, and one 
by Dr. H, Knapp, of New York') and ours reported as above, 
shows the disease to be neitlier one of the auricle, tho external 

I auditory canal, the tympanic cavity, nor the mastoid cells, but 
one that originates without, and not within the ear, and one that 
niiglit progress inward, but would hardly penetrate deeply. 

To Dr. Voltolini is due the credit of having given a clear and 
detailed description of this affection, which has been translated. 
Dr. Swan M. Burnett and F, C. Ilotz have also added each a 

[ case to these, the first published in the United States. It is not 
noticed by Dr. A. H. Buck in his paper on diseases of the mastoid 
process in the Archives of Ophthalnnilogy and Otology, vol. iii. 
No. 1, p. 179; for in this he states, that "the inflammation of the 
external periosteum of the mastoid process occurs as a concomi- 
tant symptom or phase of an acute infliimmalion of the external 
auditory canal," nor is it mentioned in the stilt more recent works 
on otology. 

Since the discharge of patient Case X. we have received in- 

I formation that he exposed himself for two days to the rain, and 

I bad a alight return of the swelling and pain, but the discharge 

' Report of the First Congreaa of llie Ititernalionol Olological Society, D. 
lApplelon & Co., New York, 1877, p. 80. 
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bas graduiiUy decreased. The physician who has charge of the 
case was directed to open the swelling and keep it open with a 
tent sflturaled with olive oil and carbolic acid, aUo U> wash out 
tho opening with a solation of carbolic aciil and water, and to 
change tbe form of his tonic from time to time, as the conditions 
arising might indicate.' 

Within s recent period we have had two most interesting e&ses 
under our Ciire, sent us by Dr. Sutiott, of this city. The brief 
history is as follows: — 

A family of three children, one girl and two boys, were at- 
tacked with malignant scarlet fever. After some weeks llie girl 
died, and the other two children were so low as not to be ex- 
pected to recover, and in the case of the youngest, a boy of four 
years, there was a persistent tonsillitis, with ewelHng of the neck 
up to the ears, and involving tbe ear and extending to the Ensta- 
chian tube and mastoid cells. The elder boy had otitis media 
piirulenta chronica, with perforation of both membrana tympani. 
After careful treatment for many weeks the boys were sent to 
me Tlie elder boy, after a mouth's treatment of the ears, recov- 
ered, and is now able to be at school. The boy of four had otitis 
media purulenta chronica, with five fistulous openings over the 
mastoid process, two on the left and three on the right. When 
these openings were examined with a probe, they were found to 
contain sequestra. The piece of bone on the left was found to 
be movable and was extracted January 11th, and very soon one 
of the openings healed up while we used a simple carbolic acid 
lotion. The other remained open and the discharge diminished, 
yet there was found on examination a portion of roughened bone 
which was scraped by the sharp steel spoon, and cupri sulph. in 
powder applied, Tlie largest opening on the right side was 
filled up with a wax sponge lent to dilate the opening, and on 
January 31, the bridge of tissue was divided and the granulations 
trimmed away. By means of a strong bone forceps a large ae* 
questrum was removed while the little fellow was under the infla- 
enoe of hydrobromie ether. He is now well, Nov. 26, 1860. 

' Tills patient reported lilniself In person, perfectly well, at mj clinic. Jeffer- 
son College Hoapiial, October, l&SO, having no dlacliarge, nor liaa tliera been 
y lou of bone. 
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CHAPTER VI. 

THE HYGIENE OF THE APPARATUS OF HEARING, WITH THE 

PREVENTION OF DEAFNESS. 

The organ of hearing, owing to its great delicacy and to its act- 
ing at all times without cessation, is more apt to be injured than 
any other organ in the body. It is true that it is located within 
one of the hardest bones and apparently well guarded from direct 
injury ; but unfortunately the citadel has more than one entrance, 
and by way of the throat enters the greatest number of its foes. 
The Eustachian tube is an opening from the throat to the middle 
ear, and it is by this unguarded orifice disease is able to penetrate 
by every act of swallowing, admitting air which is often charged 
with disease from the varying conditions of temperature. Almost 
every disease of the nose, palate, and throat may be transmitted 
to the middle ear, also the contagious affections, such as small- 
pox, scarlet fever, and measles. 

There is no absolute repose for the ear; it is in action from 
birth till death. If we compare other organs with it, we can see 
at a glance how liable it is to injurious influences. The eye, for 
instance, has its time of rest and repose when night comes, and 
the light is obscured, or even in the day the closed lids prevent 
the powerful influence of the rays of the sun. Art has also by 
its tinted glasses done much to shade it from the noontide glare* 
The stomach, liver, and heart have each there time for rest. It 
has been calculated that the ventricles rest twelve hours, and the 
auricles eighteen out of the twenty-four. The lungs and the 
brain have also their times of repose from activity. 

Of all the injurious influences combined, none, however, are so 
hurtful to the integrity of the human ear as cold. 

Alternate heat and cold, when suddenly applied to the ear, are 
very injurious, and these alternations of temperature, combined 
with dampness, produce what is termed an influenza or common 
cold, or cold in the head, which is sure to produce inflammation 
in the ear, and the repetition of this same cold alternately, pro- 
duces a diseased condition of the ears, which by its alterations of 
tissue, both of the receptive, mechanical, and nervous apparatus, 
terminates in a form of deafness the most prevalent and difficult 
to cure, or even relieve, unless seen in its very early stage. 
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There ia another cnuse which, although not so prevalent, is not 
less injurious, ultimately, to the ears. I refer to the continued 
action of sonorous vibrations as seen in the resulting deafness of 
locomotive engineers, boiler makers, telegraph operators, gun- 
nera, millers, and operators in factories. 

These irregular vibrations or noises act first by the concussioa 
of the whole body. Second, by the painful impressions con. 
stantly produced on the organs of hearing. The first of these 
two effects only results from constant vibrations, which may be 
very moderate, producing slight succussion, but the hearing losea 
little by little its tolerance for strong vibrations, and above all for 
noises. Hence an incessant cause of injury to the delicate ap- 
paratus of hearing. 

Strong concus.iions, as sudden explosions in blasting and in gun- 
nery, often produce first rupture of the drum of the ear, or mem- 
braoa tympani, followed by acute inflammation with hemor- 
rhage; also, nervous deafness with all its attendant buzzing, 
ringing, singing, etc. 

Pretention ob Prophylactics of Deafness. 

Delicate, and especially highly nervous persons who are easily 
frightened, and who suffer from deafness or have a family hered- 
itation, should live apart from the loud noises of railroads, manu- 
factories, boiler shops, mills, etc. They should also avoid with 
the groflleat care the action of cold and damp on thin shoes; avoid 
walking on damp ground or brick pavements, which latter absorb 
almost as muoii as a sponge and retain it. I will here again refer 
to my work on the diseases of the ear, and make an extract from 
it, going a little more carefully into somedetails in regard to the 
prevention of deafness, and will finish what I have to say by 
dwelling on the great importance of early recognition and treat- 
ment of ear disease. 

Kirdt, children ought never to be struck with the palm of the 
hand, oven in sport, or punished by boxing the ears, as sudden 
doafnoag has resulted, as well as the rupture of the membrana 
tympani. Often the sudden jar or shock or concussion of the air 
on the oar drives in the stapes or inner bone, destroying its func- 
lliiiiH and diminishing the sensibility of the nerves. A snowball 
wliitn thrown with force on the ear, or a sudden accidental blow 
with n ball or bat, has also been a cause of deafness. A well- 

Jieuticalod caao of a sudden kiss, without the knowledge of 
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1 party, on the ear, injured it for a time, allowing how careful 
persona ought to he. 

Teachers aliould always try a chiM'a hearing before blaming it 

' for inattention, as it is often from deafness. This testing the 

hearing should be done by placing it at a few yards distance and 

trying whether it can understand what is aaid to it, first in a low 

I tone and then in a louder one. 

Each ear should then he tested by a watch, the normal hearing 
Idiatatice of which ia known, always stopping up the other ear 
Ity the finger. 

"We have already referred to the injurious influence of cold as 

Fbeing the chief cause of deafness. This is to be prevented by 

avoiding the ordinary causes of taking cold, first taking plenty 

of fresh air when the weather is clear and dry, using lhe water 

which has stood in the room with a sponge on the whole body, 

kand applying friction until a glow ia produced, but no water on 
the head or iu the ears; water should never enter the ears under 
any conditions, unless warm or hot to wash out some injurious 
substances which children either place in their ears or pass in 
accidentally. Introducing the twisted corner of a towel is particii- 
^^ larly hurtful, as it pushes the wax down upon the membrane. 
^K. Persons with delicate ears should avoid draughts, or sitting in 
^^i.wet clothes, or becoming overheated when i[i a close room and 
^^■then passing suddenly into a cooler atmosphere, as from church, 
^^tBchool, concert, theatre, or beer saloon ; this latter place is very 
^Kinjurioua to a partially deaf person from the heated atmosphere 
^* impregnated with smoke and fumes of alcoholic beverages etc. 

Smoking is injurious of itself to the ear, and induces a peculiar 

diseased condition of the Eastaehian tube; and open-air smoking 

Bhonld never be indulged in by a deaf person, as it injures the 

throat and opening between the throat and the ear. Clouds of 

I dust of any kind act injuriously upon the ears, and rain, sleet, or 

should always be prevented from entering the ear. No cot- 

I ton or wool should be worn in the ears unless there ia a perfora- 

I tion of the membrane of the drum. If there ia itching of lhe 

I ears a little vaseline or cosmoline may be introduced on the end 

tof the little finger, or a little cologne water or lead water applied 

■ around the external orifice, but never poured in. A piece of 

leponge attached to a handle should never be uaed in the ear, nor 

l.ahould a steel pen, earpick, tweezers, bodkins, or pin.s, as they 

yrritate and scratch the delicate liuing membrane and in some 



102 PIEECING MEMBRANE OF EAR BT STRAWS, ETO. 

instances pierce it. A large number of persons have permanent 
deafness with the destruction of the membrane by sudden diving 
in cold water, or falling in the sea without any protection of the 
Lead ; the latter should be covered with a straw hat or oil cloth 
cap. 

Sportsmen haTe the membrane sometimes pierced by a sharp 
twig in passing through a hedge or woods. The parts should be 
protected from the air, but no heating fluid poured into the ear. 
Persons in the wheat and oat fields will take a straw, or beard of 
wheat or rye, into their mouth, and without being aware of it 
will let it go down the throat, when it is apt to pasa into the 
Eustachian tube, and it will even work its way through the 
drum-membrane. Farmers and workers in straw will sometimes 
gel it into the ears, and a sharp straw driven with force will 
penetrate the drum-membrane. If an insect, grub-worm, or 
beetle gets into the ear, pour in warm sweet oil or glycerine so 
as to prevent it breathing, and so kill it, and then get a physician 
to syringe it out. Never introduce liquid chloroform or ether. 
If there is pain in the ear always blow in chloroform vapor by 
means of a tube or a clay pipe filled with cotton. If there is 
pain laudanum or wine of opium should be used by saturating 
a piece of cotton or wool and then heat it over a lamp flame so 
as to drive oS all the alcohol or spirits, and then it is fit to be 
introduced into the ear. 



CoNCLUaioNs. 

1st. The external ear must not be washed except with tepid 
water, and by means of a sponge, not allowing the hair to become 
wet or the water to enter the canal of the ear. 

2d. During damp, cold, snowy, or rainy weather the ear must 
be protected by a cap with ear protectors. 

3d, If the membrane of the ear is perforated, a small piece of 
absorbent cotton should be worn, except when in the house or in 
bed. If there is a discharge with an offensive odor, a wash of 
four grains of boracic acid to the ounce of warm water should be 
employed at home with a syringe or Clark douche. 

4tb. Persons with sensitive or diseased ears should wear the 
hair long enough to cover them, as this is the natund protection. 
Frequent cutting of the hair very short is one of the causes of 
catarrhal inflammation of the ear. The fashion of females wear- 
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ing the hair and hat on the back part of the head tends to neu- 
ralgia and disease of the ear, and should not be followed during 
cold wintry weather. Persons suffering from deafness, and who 
have lost their hair, should always protect the scalp by an arti- 
ficial covering or by a silk or velvet cap. 

5th. In piercing the ear the lobule or soft part only should be 
penetrated, and this by a clean steel instrument, holding a pad 
of cork on the opposite side. On no account should the sharp 
instrument penetrate the cartilage, else inflammation will be sure 
to follow. When ear rings are worn they must never be of 
mixed metal, but of pure gold or silver, and light in weight, else 
a sudden pull will lacerate the fatty tissue of the lobule. 

6th. The ears of children should never be forcibly pulled or 
boxed, as before stated, not even in fun, as the flat of the hand 
comes with great force. 

7th. The opening which leads into the membrane of the ear 
or auditory canal should never be interfered with beyond the 
distance of the first joint of the little finger, and if there is an 
excess of cerumen or wax it should not be removed, as stated 
before, by use of the twisted end of a towel or sponge, for super- 
fluous cerumen should never be forced in, but encouraged out, as 
that is its natural movement. 

8th. As before stated, no sharp steel, iron, or bone instru- 
ment should be used to scrape the ear; if an instrument is 
absolutely required it should be of hard rubber, not sharp, but 
rounded and spoon-shaped, by which an excess of dry wax can 
be removed without scratching the canal, care of course being 
taken not to introduce it further than the first joint of the little 
finger. 

9th. Persons with an exceedingly dry, sensitive skin, which 
has a tendency to generate masses of fine scales of epithelium 
or of an eczematous or herpetic character, require an agent to 
keep the external canal of the ear slightly moist. As the air in 
contact with the skin dries it up, they should use not sweet oil 
or any ordinary grease, but a small portion of vaseline or cosmo- 
line, as we have before recommended, which will be absorbed 
and leave no extra scales. This will relieve the noises in the 
ear caused by the rustling of the dry scales, also the itching of 
the ear. 

10th. When the ear has become impacted with normal or 
altered cerumen, and the advice of the physician is that it should 
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be wiisbed out, pure water should not be employed, but a solu- 
tion of bicarbonate of soda or baking soda, a few grains to the 
ounce of warm water. If, after washing by such means, the 
bordened matter can atill be seen by the physician, and tbe ful- 
ness remains, let the ear be filled three or four times a day witb 
the warm solution, and a plug of coltoii used to keep it in, fol- 
lowing this treatment by employment again of the syringe. 
After sucb washing the ear must be most carefully dried, and a 
pledget of cotton worn while in the open air. 

lllh. In swimming or diving tbe ears of deaf persons, or tbose 
suffering from perforations of the drum or chronic inflammalion, 
should always be covered witb an oil-silk cap, or a pledget of wool, 
not cotton, for when tbe latter becomes wet it prevents hearing, 
which is absolutely necessary in case of danger, 

12th. Persons suffering from noises in the ear, depending upon 
disease of the labyrinth, or nerve of the ear, from otitis media 
purulenta, or perforation of the drum membrane, are not improved 
by sea bathing, and on no account should bathe in the surf, ex- 
posing the ear to the risk of being struck by the waves, but should 
use the warm sea baths. 

13th. We bave already dwelt upon the injurious influence of 
the excessive use of tobacco and alcoholic beverages, more espe- 
cially in persons who are already deaf, and have given examples, 
in their proper place, of such cases. 

14ih. Deaf persons, and those who have a tendency to become 
deaf, should avoid all occupations which would bring them in 
constant contact with great noises. It would be of little utility 
to give directions in this part of our subject as to the cure of the 
diseases of the ear and deafness, and as a little knowledge is dan- 
gerous alike in ordinary alfairs, it is more so wlien the life of an 
individual is at stake. We would, therefore, advise all persons 
suffering from diseases of the ear not to trifle with themselves, 
but to apply at once to their family physician, and should he not 
quite make out the nature of the difficulty be can call to bis aid 
those who can. It is a weli-reeogniaed axiom in medicine that, 
unless the diagnosis is correct, all your therapeutic meansor 
remedies will be at fault. It is true that we can fire into a bush 
in hopes of killing the bird, but if not seen we may fire and kill 
our friend the patient who stands behind the bush. 

For the benefit of physicians who may not have had the oppor- 
tunity of calling to their aid a specialist, or who may be in the 
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country, on board of ship, or in the army, we would refer them 
to our work,^ in which will be found an article on " Diagnosis of 
Diseases of the Ear." 

Causes and Prevention of Deafness and Deaf-Mutism.^ 

Consanguineous {or llood-relationship) Marriages as a Cause of 
Deafness and even of Deaf Mutism, — This is a subject which 
should be considered apart from the popular prejudice which is 
against this form of marriage, and which ascribes all sorts of evil 
as attending it. 

Now what are the evils ascribed to it? One of the most alarm- 
ing statistical statements that has ever been made with respect 
to this subject is contained in a paper published by M. Boudin, 
of Paris.^ 

**1. Consanguineous marriages in France represent about 2 
per cent, of all marriages, while the proportion of congenital deaf- 
mutes born from consanguineous marriages is to the whole num- 
ber of congenital mutes: a. In Lyons, at least 25 per cent.; 6. 
in Paris. 28 per cent. ; c, in Bordeaux, 30 per cent. 

"2. The proportion of congenital deaf-mutes increases with 
the degree of the consanguinity of the patients; if we represent 
by 1 the dangers of having a deaf-mute child in an ordinary mar- 
riage, this danger is represented by 18 in marriages between first 
cousins, 37 in marriages between uncles and nieces, 70 in mar- 
riages between nephews and aunts. 

"3. In Berlin among the Catholics, the proportion of the deaf 
and dumb is 1 in 10,000; among Christians mostly Protestants, 
6 in 10,000; among the Jews, 27 in 10,000. In other words, the 
proportion of deaf-mutes increases according to the facilities 
granted to consanguineous marriages by the civil and religious 
laws. 

**4. The census of 1840 showed that in the Territory of Iowa, 
in the United States, the proportion of the deaf and dumb among 
the whites was 23 in 10,000; among the slaves, 212 in 1Q,000. 

^ Clinical Manual of Diseases of the Ear. J. B. Lippincott & Co., Market 
Street, Philadelphia. 

* Abstract of paper on Consanguineous Marriages as a Cause of Deaf-Mutism. 
By Edward A. Fay, M.A., Washington, D. C. Read before the Third Con- 
ference of Principals of American Institutions for the Deaf and Dumb at Phila- 
delphia. 

• Annales d'Hygiene Publique, vol. xvii. pp. 5-82, Am. Annals, Oct. 1876. 

8 
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"That is to say : among the colored population, where slavery 
affords fncility to consanguineous and even iiicestuoua unions, 
the proportion of deaf-mutes was ninety-one limes greater than 
among the white population, who are protected by civil, moral, 
and religious laws. . . . 

"5. Tim most healthy parents, if related, may produce deaf- 
mute children; on the other hand, deaf-mute parents, not, related, 
very exceptionally have deaf-mule children ; the prevalence of 
deaf-mutism among the offspring of consanguineous parents is, 
therefore, entirely independent of all morbid hereditary influ- 
ence." 

This is certainly a terrible indictment of consanguineous mar- 
riages, and if the statistics upon which it is founded were correct 
it would be entirely conolusive; but M. E. Dally, a fellow -citizen 
of M. Boudin's, is quoted by Mr. Huth' as having established the 
following facts in a series of articles published in the Gazelle 
Hehlomadaire de Midecine el de Chintryie [vo]. is. pp. 499, 513, 
531):— 

1. There is no proof whatever for M. Boudin's assertion that 
"consanguineous marriages in Frajioe represent about 2 per cent, 
of all marriages;" on tlie contrary, 6 per cent, would be nearer 
the truth. 

2. The statistics, given by M. Boudin for Paris were based 
upon a total of only 67 congenital cases who happened to be pu- 
pils in the Paris Institution at the time of his visit, whereas M. 
Dally ascertained, from the records of all the cases that had been 
examined thoroughly in that institution, that the proportion of 
pupils who were derived from the marriage of near kindred waa 
only 5.8 per cent., and from all in any way related up to the 
seventh degree only 11.7 per cent. 

3. The percentage in the Bordeaux Institution was really only 
8.4 on a total of 287 families, relationship being noted up to the 
fourth degree. 

4. The Lyons statistics were derived from some merely verbal 
data given by M. Perrin, the physician of the Institution in that 
city, lo M, Devay; when questioned by a friend of M. Dally, M. 
Perrin hardly remembered the fact, and snid that no register of 
the Lyons Iiistilutiou showed whether cases of deaf-mutism re- 
sulted from consanguineous marriages or not. 

I Tlie Marriage of Near Kin, coiiaidered witli respect to the Laws of Nations, 
the resuU of Expcricuue, and the teaching of Biology, Bj Alfred Henry tiuth, 
London, J. & A- ChurchUl, 1875. 8vo. pp. 440. 
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I There are some other ponions of M. Boudin'a atatistica, not 
I tere quoted, of winch M. Dally makes similar liavoo; whether 
I fee does so with regard to them all we are not informed; but the 
l.iBacouracies shown in the case of the French reporta must render 
I us auspicious of the figures given with regard to Berlin, which, 
I even if correct, are offset to some extent by those of Nassau, 
I where the proportion of deaf-mutes among the Giitholics is greater 
I than among the Protestants. Another explanation, not leaa 
I probable than M.Boudin's, of the divergent percentages of the 
I deaf and dumb among the adherents of different religious creeds, 
i may be found in the Annab, vol. xviii. p. 206. 
I "As for the Iowa statistics, Mr. Fay' easily disposes of them. 
I In the first place, slavery never existed in Iowa. This blunder — 
B one of a kind we have learned to expect, if not to excuse, in the 
r treatment of American subjects by foreign writers — M, Boudiu 
borrows from the less innocent M. Devay,^ who, though not un- 
aware of the geographical objections to his argument, compares, 
in order to ahow the injurious effects of slavery, the percentage 
of deaf-mutes among the whites and the blacks of Maine, New 
Hampshire, Vermont, Massachusetts, Ohio, Michigan, Indiana, 
Illinois, and Iowa I In the second place, — and this part of the 
L explanation may well be mortifying to us as American citizens, 
I .^the returns of the census of 18-10 were grossly perverted in the 
' interesta of slavery, so as falsely to indicate that a far greater 
proportion of the free blacks of the North auffered from various 
physical infirmitiea than the slaves of the South. Many white 
deaf-mutes in the northern Statea were recorded in the census aa 
colored,, and afflicted not only with deafness, but divers other 
calamities. For instance, in one of the counties of the State 
which M. Boudin selects as aftbrding the most overwhelming 
testimony to the correctness of his views,' three intelligent white 
deaf-mutes, all graduates of the Inatilution at Hartford, one of 
them the editor of an influential local paper, had the pleasure of 
finding themselves published in the census of 1840 aa 'deaf, 
I dumb, blind, idiotic, insane, and colored!' The truth is that if 
I the several censuses of the United States prove anything with 
fc regard to the influence of slavery upon deaf-mutism, they prove 

' Edward A. Fay, editor Americau Annalsof the Deaf and Dumb, Oct. 1976, 
p. 204. 

• Du Danger des Marriages Conaanguins, second edition, p. 138. 

* Jones County, Iowa. 
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just ihe opposite of what MM. Devay and Boudin would hnve 
them, for they sliow a much less proportion of deaf-mutea among 
the black than amowg the while race. 

"Another fact important to be con.tidered, in estimating the 
value of the v.irious stJitistiM whiuh have been puVjliahed to 
demonstrate the evils accruing from the intermarriage of kindred, 
iH their remarkable diversity. Mr. Huth quotes fourteen sets of 
Rtatistics based upon totahs of congenital cases of deaf-mutiam 
ranging from 13 to 4458; amting these, the percentages of the 
numbers derived from consangiiiiieous marriages vary from 3.9 
to 30.4. It is worthy of note that the highest percentages are 
based upon small totals, while the large totals, like tliose of the 
Irish Census Reports, give only from 6 to 8 per cent. But the 
great divergencies in the results as a whole certainly detract from 
their value as evidence one way or the other. 

" One factor essential to the satisfactory solution of the ques- 
tion before us has never been ascertained ; namely, the extent to 
which relativeH intermarry. If it could be shown that the pro- 
portion of consanguineous marriages producing deaf-mute chil- 
dren, to the whole number of consanguineous marriages, is not 
greater than the proportion of consanguineous marriages to all 
marriages, and if at the same time it could be demonstrated tbnt 
in districts where the intermarriage of kindred prevails, the per- 
centage of deaf-mutism to the whole population is not greater 
than in other districts, it would follow that deaf-mutism is not a 
consequence of such intermarriage; on the other hand, until it 
has been established that the proportion of deaf-mittea born of 
consanguineous marriages exceeds the proportion of marriages 
of this kind, no one can any with positiveuess that these unions 
are a true cause of deaf-mutism. Tlie proportion of consangui- 
neous marriages to all marriages is variously estimated. Dr. H. 
P. Peet, 'judging from the number of cases within his own ex- 
perience,' puts it, with reference to the marriage of first and 
second cousins — beyond which degree it diil not seem to him im- 
portant to pursue the inquiry — at scarcely 2 per cent, for ibe 
Middle States of America,' 

"An argument aometimes adduced against the intermarriage of 
relatives is the large proportion of deaf-mutes to be found among 
the valleys of Switzerland, where such marriages are common. 

I Tliirty-fiftli Annual HepnK of the New York InBtlluliou for ibe Denf and 
Dumb, 1). m. 
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In these communities deaf- mutism frequently exists in connection 
with goitre and cretinism, and the responsibility for the triple 
aflfliction is charged upon the kinship of the parents. But it has 
been shown quite conclusively that goitre and cretinism, the 
causes of which are better understood than those of deaf-mutism, 
are due to the poisonous nature of the soil through which perco- 
lates the water the inhabitants drink. In one valley where dif- 
ferent water was introduced from a distance by means of pipes, 
these diseases entirely ceased to appear in every family that used 
the new water. In some of these valleys, moreover, it has long 
been customary for the young men to seek healthy wives from 
the opposite side of the mountain ; but the new-comers soon get 
goitres, and their children are often cretins."^ 

The Eev. Samuel Smith, one of the excellent clergymen labor- 
ing amongst the deaf and dumb in London, mentions, in the July 
number of the American Annals of the Deaf and Dumh^ "the fact 
of eight children, all congenitally and totally deaf, the issue of 
the marriage of two first cousins; and many other instances un- 
der his personal observation of quite an appalling number of 
congenital deaf, the children of first cousins." 

In my examination of the records of the Pennsylvania Institu- 
tion for the Instruction of the Deaf and Dumb at Philadelphia, 
the number of families from which the pupils are received in 
which more than one of the children is deaf and dumb appears 
to be one hundred and forty-seven. In five of these families 
both parents are mutes. In one the mother is a mute, and has 
had two husbands, both hearing. She had a daughter by each 
husband, both of whom are deaf and dumb. In one family 
there were six mute children. 

In the Irish census, in 154 cases where the parents were related 
in the degree of first, second, or third cousins, the results of these 
intermarriages were 100 cases, 86 congenital and 6 acquired deaf- 
mutes, and 4 of these were dumb only, and 4 were dumb and 
idiotic. 

Dr. Peet approved the suggestions with regard to obtaining 
full statistics; such a course is pursued in the New York Insti- 
tution. "Another important subject for investigation is that of 
intermarriage among deaf-mutes ; recently the question was sub- 
mitted to him whether such marriages were likely to result in 
deaf-mute offspring or not, and upon examining the history of 
the marriages of this kind with which he was acquainted, he was 

' St. Lager, Etudes sur les Causes (In Crfitinisme, etc.^c^wol^^iVf^ '^\i!Ca.^^«''>^.^., 
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surpriseti to find that al least one-half of the wliole number had 
producetl one or more deaf-mute cliilrlren." 

Mr. Wilkinson, of the California Institution, said "we were 
too apt to jump at conclusions on this subject. We find that the 
parents of a deaf-mute child are related, and we are immediately 
satisfied that this is the cause of the misfortune, and ask no fur- 
ther questions. There is no analogy in nature to support ihe 
common belief that consanguineous marriages are injurious. 
The finest cattle are produced by breeding in-and-in. In raising 
clioice cattle regard is had not to the consanguinity of their 
parents, but to certain points of excellence which it is desired to 
reproduce and develop. Mankind belongs to the animal king- 
dom, and is governed by the same natural laws. True, any de- 
fect in both parents is likely to be perpetuated and aggravated in 
the offspring; bui if two related persona who are free from defect 
marry, the result will be oft'spring superior to the average. We 
ought not to advocate the enactment of laws forbidding the mar- 
riage of kindred, for no facts have been established which justify 
such laws. If legislation prohibiting the sale of ardent spirits, 
which are known to be productive of evil results to mankind, is 
an undue interference with the liberty of the citizen, legislation 
forbidding the marriage of relatives, the results of which are as 
yet undetermined, is still more objectionable." 

Dr. Gillett said "it was his belief that from 15 to 25 per cent. 
of all the blindness, deaf-mutism, and idiocy in the world is the 
result of consanguineous marriages. The statistics of the Illinois 
Institution certainly show as large a proportion as this with 
regard to deaf-mutism. He had found great difficulty in ascer- 
taining the truth with respect to such marriages from the parents 
of pupils; in some cases answers had been given which he after- 
wards found to be false. He thought consanguineous marriages 
ought to be prohibited by law." 

Mr. Wilkinson expressed the opinion that "Dr. Gillett's esti- 
mate of the proportion of cases whose parents were related was 
far too large. Among the 216 deaf-mute and blind persons who 
bad been pupils of the California Institution, but one family was 
represented in which there was relationship before marriage. 
In this instance there were three deaf-mute children; but the 
father was so deaf that it was difficult to converse with him, and 
it was far more probable that the affliction was inherited thaa 
that it was the result of consanguinity." 
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Gallaudet said "we should remember that, taking society 
as it exists, the number of persons entirely free from defect is 
very small, and the probability is that when relatives marry 
there is some defect common to both which will be perpetuated 
and intensified. He had not given tlie subject carefal investiga- 
tion, but be was sure that a large number of cases of deaf-mute 
children who were the offspring of kindretl had uorae under hia 
observation. He was glad to occupy the position he took several 
years ago with regard to the marriage of deaf-mutes," 

The following is another class of evidence given by Mr. Ack- 
ers' as to the evils of the marriage of blood-relations;— 

"It ia a common thing, on inquiring about the pupils at the 
I different institutions, to find that their parents — or some one or 
[more of their aunts,' uncles, or cousins — are also congenitally 
I deaf. 

"There are those who think, because the children of some 
parents, both congenitally deaf, can all hear (though T believe 
this to be very rare), that the evil of such marriages has been 
exaggerated. Eat what is their argument worth? It is worth 
just as much as that of a person who should attempt to ignore 
the physical evils produced by drink, because persons have been 
known to get drunk every night of their lives and yet live to be 
old. As well might arguments be used against care in sanitary 
matters because one or two very old and healthy people may be 
I found where bad water and worse drainage prevail. 

"But to return; take the case of Martha's Vineyard, Massa- 
chusetts, U. S.,' which was inhabited in the year A. D. 1720 by 
about two thousand Indians, whose descendants now number 
I about two hundred; among these, strange to say, no case of a 
congenitally deaf child has occurred — yet we find the alarming 
Tiber of fully one in every hundred and fifty of the present 
I inhabitants deaf, instead of one in fifteen hundred! or ten times 

' Denf and Dumb. A Lecture by B. St. J. Ackers. London, 1876. 
* I have put aunts before uncles, as it is a fact, well linown to pbysioioglsts, 
I tbat the female transmits marlied elmracter, peculiarities and blemishes more 
[ often and more strongly Ihnn llie male. 

1 indebted for llicse statisiica In the Hon. F. B. Snnbom, of Concord, 
IT. H., — a great authority In the Cnitcd States on this subject, and on all 
questions relating to the statistics of the deaf and dumb. 
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the usual number. All are descended from one common ances- 
tor, a missionary who went over to the island in the year before 
mentioned, 1720. He was himself a hearing and speaking per- 
son, but one of his descendants was congenitally deaf, and now 
there are descendants of his to the third generation without hear- 
ing whatever." 

On the other hand, numerous instances are cited by Mr. Huth 
of commnuities in various parts of the world where consanguin- 
eous marriages prevail to a great extent, and yet the children 
are more than ordinarily free from deaf-mutism and other defects. 
Prominent among these instances may be mentioned the settle- 
ment formed by the deserters from the English ship Bounty upon 
Pitcairn Island in 1790; a community in Java, and another in 
Dahomey; the people of Iceland; and several isolated fishing 
populations in Great Britain and Ireland.^ 

The experiments that have been made in the breeding of 
animals from the same parentage, have been carried on under 
conditions so varying, and with results so conflicting, that but 
little importance can be attached to conclusions derived from this 
source. They doubtless show a tendency to the reproduction 
and increase of any disease or taint that may be common to both 
parents; but if the experiments described by Mr. Huth as having 
been conducted by M. Legrain were genuine, the closest kind of 
in-and-in breeding, at least in the case of rabbits, is entirely 
harmless, provided healthy animals are always selected. It is 
not denied by the writers who defend the intermarriage of kin- 
dred, that family diseases and defects, if any such exist, are likely 
to be perpetuated and intensified by inheritance from consan- 
guineous parents, just as they would be by inheritance from 
parents from the most remote and divergent races, provided a pre- 
dinposition to the same disease existed in each. But it is argued 
by Mr. Huth that the intermarriage of relatives has this advan- 
tage over outside marriages, that in "them one can exercise some 
Kelijction, since a man generally knows the state of health and the 
diH|)OHition of members of his own family." As an offset to this 

' III oxw county-parish of the Province of Pomerania, tliere are thirteen mar- 
rliig<'« hi'Xvfvvn the children of brothers and sisters ; among their descendants 
nfo. ndthcr deaf nor blind, with the exception of one who lost his hearing at 
iUi' iig<^ of ten years by cerebrospinal meningitis. From a paper on Deaf-mute 
HtiiilHiIrK of the Province of Pomerania and the District of Erfurt. Collected 
hy i{. M, Wllhohni, M.D. Abstract by Dr. A. Hartmann, Archives of Otology, 
Vol. \x., No. 4, p. 307, Dec. 1880. 
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may be quoted Mr. Darwin's forcible suggestion that "no man 
knows with certainty, until towards the end of life, what ills may 
lie hidden in his edition of the family constitution;" and it may 
be added that couples desiring to marry, whether related or not, 
are too apt to be little influenced by considerations of this nature, 
even when well aware that evil results will probably accrue to 
their offspring. 

Many instances where such unions have resulted in sound and 
healthy offspring are adduced in Mr. Huth's book, and we find 
others in a thouojhtful paper read before the Eclectic Medical 
Society of New York, in 1870, by its president, Dr. Alexander 
Wilder. One of the most impressive cases is quoted from M. 
Alfred Bourgeois, who presents a genealogical table of his own 
family, in which, in the course of five generations, there were 
more than eiojht consangjuineous marriao^es without evil results. 
Another is from the elder M Seguin, who gives the statistics of 
ten consanguineous marriages that have occurred in his family, 
all of first cousins or of uncles and nieces, with various compli- 
cations; and all, except one which was barren, producing large 
families of healthy children. ThQ instances of intermarriage of 
near kindred mentioned in the Bible, especially in the early 
annals of Hebrew history, are numerous and striking. Abraham 
married his half-sister Sarah, and founded a race which, inter- 
marrying continually within itself and often within the limits of 
clo?e consanguinity, has maintained its existence and vigor to the 
present day in every variety of climate and under circumstances 
the most adverse; Abraham's brother Nahor married Milcah, his 
own niece, and his son Isaac married Rebekah, the granddaughter 
of Nahor; Isaac's son Esau married Mahalath, a granddaughter of 
Abraham, while Jacob, his other son, married Leah and Rachel, 
his own first cousins; Jacob's great-grandson Amram married 
Jochabed, his own aunt ; and the results of this last union fol- 
lowing these generations of consanguineous marriages, were 
Moses the law-giver, Aaron the orator, and Miriam the proph- 
etess. 

Wilhelmi^ calls attention to the following historical facts in 
regard to ** marriages among near kindred." Marriages between 

" Deaf-mute Statistics of the Province of Pomerania and the District of Erfurt. 
Collected by R. F. Wilhelmi, M.D., Swinemiinde. Communicated and ab- 
stracted by Dr. Arthur Hartmann, of Berlin, Archives of Otology, vol. ix. , No. 
4, December, 1880. New York : G. P. Putnftm's Sons. 
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the cliildren of brothers and sisters were fully permitted by 
many nations of antiquity, and he points out that in many 
mythologies tbe goda wedded their sisters. In the Mosaic law 
(which we have already referred to), besides ibe marriages be- 
tween ascendants and descendants, as well as brothers and sisters, 
it forbids only the union of the nephew to the aunt (Lev. xviii. 
6-8). The Roman rite, too, permits marriages between the chil- 
dren of brothers and sisters; but not, originally, that between 
uncle and niece. The ancient Christian ehurch, likewise, did not 
oppose the marriage of relatives. But after some time the Roman 
Catholic Church insisted upon her right to forbid even those of 
less intimate relations. The Reformers continued the Catholic 
restrictions. From Wilhelmi's communications it resulted that 
105 deaf-mutes descended from 60 marriages between relations in 
the Province of Pomerania. These 105 deaf-mutes bad 279 
brothers and sisters with perfect senses. Therefore 6.4 per 
cent, of all the duLif-mutes in the Province descended from mar- 
riages between relations, and 17.7 per cent, of congenital deaf- 
mutes. 

This whole matter rests not alone upon the obtaining, often 
from ignorant persona, proper answers to minute and careful 
inquiries by the superintendents of our institutions for the in- 
struction of deaf-mutes, as the best intentioned persons will mis- 
lead unintentionally or from want of knowledge. It is now a 
well recognized fact in physiology, that if the stock be healthy, 
free from defects, the progeny will also be healthy ; but, if the 
mother especially have any constitutional defect like insanity,' 
cancer, acrofiila, deaf-mutism, or consumption, the children, as 
a rule, will inherit the bad as well as the good qualities. It is 
therefore of the utmost importance that the rising generation 
should bear this in mind before becoming interested, that it is their 
duty to themselves, their children, and to the community in which 
they live, to select healthy helpmeets, and thus save their children 
and themselves from a curse that will attach itself to them and to 
their latest generation. What other causes produce congenital 
deafness? Scrofula, cerebro-spinai meningitis, syphilis, typhus 
and typhoid fevers, and consumption, with inflammation of tlie 
labyrinth and brain. A well-marked strumous or scrofulous 
mother will, as a rule, bring fortii feeble and diseased children, 
having affections of the eye and ear, and if this disease of the ear 
takes place in utero, the children will be found, as a rule, congeni- 
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tally deaF. If, however, tlie male is strong and robust, and freo 
from constitutional laint, even if the mother ia feeble, all the 
offapring are not usually found diseased if a healthy wet nurse 
nourish the children. A child may suffer in utero from spinal 
meningitis, and as a rule will be deaf at birth. Syphilitie mothers 
will bear children who are profoundly deaf or will become so 
soon after birth. Typhoid fever in the mother will cause the 
same disease in the infant, and it will be born a congenital deaf- 
mute. If ihe mother is suffering from consumption, the child is 
apt to inherit this condition. Almost all consumptives have 
disease of the ears, and it is a well-known fact that the majority 
of the deaf and dumb die from scrofula or consumption. 

Accidental Deafness. — -Falls, frights, blows, great and sudden 
noises, zymotic diseases, scarlet and other fevers: Falls on the 
back of the head often fracture the hones of the skull, and 
also by concussion of the nerve or effusion of blood destroy the 
hearing power in the auditory nerve. Again, the internal ear is 
supplied by the vertebral artery, which Meson the back part of the 
head, and injuries of the spine and back of the head will cause 
hemorrhage and entire loss of hearing. Other varieties of falls are 
on the side of the head, by which the temporal bone, which con- 
tains the internal ear, is fractured, and thus irreparable injury is 
done to the hearing power. Frights; this cause of deafness ia 
from sudden news of pleasure or sorrow, and has in many in- 
stances bleached the hair and caused loss of speech and hearing. 
Blows on the top and side of the head from blunt or sharp instru- 
ments are a frequent cause of total deafness. Also so simple a 
means of punishment as a slight blow on the'ear with the flat of 
the hand will cause permanent deafness by rupturing the drum- 
membrane, and driving the stirrup or little bone firmly and per- 
manently into the foramen ovale or oval window, and, when 
this bone is so firmly fixed as not to move, deafness is almost 
total. Again, boys will strike the ear with hard snow-balls or an 
ordinary ball, and very recently a blow from a hat in the hands 
of a friend produced deafness for six months in a young lady. 
We have already dwelt upon great, sudden, and continuous 
noises as affecting the auditory nerve; also upon cold, which ia 
the chief cause of impairment of hearing. The skill, or rather, 
■we say, the want of skill, on the part of the physician is pro- 
perly classed amongst the causes of deafness. As we have 
stated before in another work on the ear, it is of the utmost i 
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portaiice that in measles, and all forma of disease, the ear should 
be carefully looked to, if there is pain, deafness, or bulging of the 
drum-membrane, and more especially during the height of the 
attack of scarlet fever, the aural speculum and lamp should be 
used. The close and intimate relation of the throat, Eustachian 
tube, middle ear, and the brain in acute catarrhal inflammiition 
must be elosely watched, not only to save the hearing but life 
itself. In numerous instances deafness may be averted, if a judi- 
cious and skilful incision of the bulging and inflamed membrana- 
tympani is made, which will give vent to the serum, blood, or pus 
which is often the causR of the pain and fever, Paracenteaia of 
the drum-head through Shrapnell's membrane, with the aftertreat- 
ment by warm-water injections, followed by Politzer's method of 
inflation and the use of chloroform vapor, will relieve the inflam- 
mation, diminish the discharge, and stop the intense pain and suf- 
fering, prevent deafness, and in m:iny instances save life. 



On Bathins, Swimming, and Diving, as Causks of Aubal 

DlaEASB. 

Swimming and diving in cold water seem to me to be impor- 
tant and frequent causes of disease of the external auditory canal 
and of the membrana-tympani, as also of the middle ear, though 
bathing in river or sea water is, when wisely and properly regu- 
lated, both healthful and pleasant. The evils attending bathing 
and swimming in cold water are caused by the entrance of lliis 
cold fluid, not only into the external meatu.s, but aa far as the 
membrana-tympani, inducing inflammation of the lower portion 
of the auditory canal, and of the external surface of this tympanic 
membrane. But a still greater evil is from sudden deglutition, 
or swallowing, during diving or swimming, by which--the mouth, 
nose, and pharynx being filled wiili cold water, and the mouths 
of the Eustachian tnbos open — a portion of the water passes into 
the middle ear. This result rarely occurs in expert swimmers 
or divers, bnt is most common in beginners, who suddenly, from 
cold, or the shock of the contact of the water, breathe or swallow 
in a sobbing manner. I have, however, known it to occur in 
old and experienced swimmers while plunging headforemost, 
owing to the intense coldness of the water — the act of degluti- 
tion being entirely mvolontary. 

If the water is not removed by placing the head to one side, 
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and drawing the external ear forcibly outwards, shaking the 
head at the same time and opening the mouth, it is apt to cause 
inflammation, with the formation of pus, followed by perforation 
of the membrana-tympani; or the inflammation, if neglected, may 
pass inwards to the cochlea and labyrinth, and implicate the 
brain, or terminate in death. 

It is a well-recognized maxim among those who devote special 
attention to diseases of the ear, that no cold fluid should be al- 
lowed to enter even the external auditory canal ; still this im- 
portant fact is not sufliciently recognized by the profession at 
large. The entrance of warm water into the ear is less objec- 
tionable, but even this is not quite free from danger, and has its 
disadvantages; and the water should in all cases contain a few 
grains of a saline ingredient, like borax, soda, or common salt, 
when employed in washing out the ear. The symptoms of water 
in the middle ear are, in the first stage, an uncomfortable sensa- 
tion, followed by earache or pain, which after a time becomes 
agonizing, and is accompanied with great tenderness behind the 
auricle. In proof that water in the ears is injurious, and causes 
deafness, I might cite a number of instances which have come 
under my own observation, both in malea and females, and it is 
a well-known fact that even dogs which are thrown into water 
become deaf. 

Many chronic cases of aural disease, from bathing in the sea, 
come under treatment during all seasons; but acute cases, from 
swimming and diving, occur during the summer months, and 
chiefly in boys froni eight to sixteen years of age; a much smaller 
number occurring in the fall and winter. If the acute form is 
promptly treated, entire recovery takes place; but should the 
case not be seen until after the chill, it is always followed by a 
discharge of serum or pus of shorter or longer duration. In 
cases not recognized as the result of inflammation of the ear from 
bathing in cold water, the symptoms of violent headache, furious 
delirium, and coma give the physician the impression that disease 
of the brain is present, and the case thus improperly treated termi- 
nates in deafness or death. The morbid condition in the first stage 
consists in acute inflammation of the extremely delicate mucous 
membrane lining the middle ear. This inflammation is followed 
by effusion of fluid, and, after twenty-four hours, by the formation 
of pus; it is in every instance attended by fever, with swelling and 
inflammation of the naso-pharyngeal space, and great pain. If this 
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fluid or paa be removed by incision into the membrana-tympani, 
toUowed by the usti of the air douche, and injectiona of hot saline 
wiiter, the patient recovers, and the ear is saved. The patient is 
apt to remain deaf for several weeks, and the local applieation of 
tincture of iodine, with or wiihout some anodjne, brushed around 
the back of the auriele, facilitates the removal of the inflamma- 
tory thickening. To diminish the discharge of pus, should it 
continue, we may employ a powder of salicylic acid and starch, 
blown into the meatus and after a time washed out, and reapplied 
twice a day, until the discharge shall have ceased and the per- 
foration have become closed; or where this fails, we resort to 
solutions or powders of sulphate of zinc, copper, permanganatB 
of potash (gr. one to five to tlie ounce of warm water), alone, or 
with carbolic acid and glycerine if there is much odor. All 
these measures must be under the care and guidance of a physi- 
cian or surgeon. For other causes of deafness see author's 
manual. 



CHAPTER VII. 

ON THE METHOD OF EDUCATING THE DKAF-MUTB AT HOMK. 
AND ON THE SELECTION OP PROPER SCHOOLS FOR THE 
DEAF AND DUMB. 

The lot of the uneducated and ignorant deaf-mute is sad in- 
deed; cutoff from intercourse with his fellow-man by loss of 
speech, and unable to obtain instruction or amusement from such 
intercourse, or through books, he is left to " Nature," and is gov- 
erned by naught but his animal passions and appetites. It is no 
wonder then that, when these latter are in full development, he 
becomes allied to certain of the brute creation. From my own 
dissfictiona of the brain of the deaf-mute, as from those of many 
careful observers, it is rendered probable that the deaf and dumb 
are capable of receiving and retaining as great an amount of 
intellectual knowledge as their hearing brothers or sisters, pro- 
vided that adequate instruction be made available through 
the eye. 

Aa early as the fifteenth century, some effort was made to 
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■ teach deaf-rautea/ but it is to the seventeenth century that id due 
I the great honor of having been the period of jabiiee to the deaf 
I and dumb; and to the Abb^ de I'Ep^j waa given the great gift 
E of teaching deaf-mutes by a symbolic Janguage, so that they 
I might know good from evil, have intercourse with a select few 
l-of their fellow-men, and, above all, acquire such aspirations after 

■ true knowledge as would fit tliem for a happy home here, and 

■ for a better world above. Another devoted man, the Abb^ 
■:Sicard, who took up the clue already furnished by de I'Ep^e, 
ladopted sign-language, and enlarged, improved, and reduced it 
Ito a system. Tlie knowledge of this valuable method soon 

■ crossed the Atlantic, and its advocate, the Rev. Tiiomaa H. Gal- 

■ laudet, D.D., founded the American Asylum at Hartford, Conn. 
I (1817), and, soon after (1820), M. Clero (one of the favorite pupils 
I of Sicard, who came over with Dr. Gallaudet) organized the 
^Pennsylvania Institution for the Instruction of the Deaf and 
■Dumb, in Philadelphia. This institution has sent out, since its 
^organization, 1700 pupils, well educated, and with a careful moral 

B ■ Historical note of llie deaf and dumb. la the book of Exodus, iv. It, and 

I in the book of Leviticus, six. H, we bave the first records in regard to tbe deaf: 

K " Wbo lialh made man's moulb P or who oiaketb tbe dutub or deaf? — bave uot 

Kl the Lord!" "Tliou sUall not curse tbe deaf." In tbe year A. D. 685 we 

Ksre informed' tLat tlm Arclibisbnp of York, England, commonty known as St. 

r John of Beverley, taugbt a deaf and dumb persou to speak, by causing him to 

Imitate the motions of the lips and vocal urgana of tbe tcaelier, and so produce 

'arliculale Bounds. Bight hundred years after, in Ibe 151h century, RndolphuB 

Agi'lcoia,* a native of GroningeD, in bis postbumoua work, '^De luveniione 

Slalecticai," relates liaving seen a person deaf and dumb from infancy, who 

L bad learned to understand writing, and was able to express all bis ideas by that 

I means. Rabelais^ mentions a young Italian, named Nello di Oabrielis, wbo, 

F though deaf, could understand all that was said to him l)y merely watching the 

lips of the speaker. In the 1.6th century Jerome Cardan, a learned Italian, 

thought out most of the points now in use in the " French System," 

We now pass to Spaiu. Teaching arliculalLon to deaf-mutes was practised 
by Pedro Ponce de L^on, who died in IHM, and his method was first described 

»1)y Juan Pabbo Uouet, In a dissertation published in 1620. In England John 
Sulwer published a work on the subject in 1 648 ; then Johu Wallis, savilian pro- 
Ibasor at Uxford, England, In an appendix to his Eaglisli Grammar, entitled 
''Tractalna Grammatico-pbysicus de Loquelaj" in 1080 George Dalgarno, a 
native of Aberdeen, pulilished a useful work for the deaf and dumb ; and 
shortly after Joliana Conrad Amman, in bis "Suidua Loqueus," Amsterdam, 
169S, and "Dissertatia de Loquela," Amsterdam, 1700. 

> L'Education des Sourds-Muets. By Mgr. de Haerne, quoted by B, St. J. 
[ Ackers. 

Penny Encycloptndia, vol. vii). p. S30. 
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training which has been of inestimable advantage to them and to 
the community at large. Germany was not long after France in 
this philanthropic labor, for, in 1729, Samuel Ueinicke, a Saxon 
by birth, developed the " artificial method" of instruction for 
deaf-mutes. The principal aim of this good man was to improve 
the ** French system," and to endeavor to cultivate .whatever might 
remain of speech, by developing the latent power which exists 
in all save a very few. In the early stage of this system, artificial 
signs are absolutely necessary ; but when these have been acquired, 
they are to be employed only as a ladder to reach the higher 
department, where the finger-alphabet and other artificial signs 
are no longer required. When successfully taught by this sys- 
tem, pupils are enabled to think in the idioms of the language of 
their country, to hold audible conversation, and so understand 
much that is spoken to them, being thus rendered practically less 
deaf, and actually not dumb. 

Another advance which has been made in the further improve- 
ment of the mode of instruction of the deaf-mute comes from 
England, in the system known as **Bell's Method of Visible 
Speech," which, having received but little attention in the coun- 
try of its origin, was brought by its author to the United States, 
where it has been received and adopted in seven of our forty- 
eight institutions, and with the most gratifying results. Many 
thousands of deaf-mutes have received the advantages of an edu- 
cation by means of tlje sign language, and of articulation taught 
by the German method. 1 would also state that the United 
States have a "Naticmal College" at Washington, where more 
advanced studies can be pursued, and where young deaf-mutes 
are graduated with a standing and scholarship not inferior to 
that achieved by the graduates of ordinary colleges. This insti- 
tution bears to others for the deaf and dumb the same relation 
that colleges bear to schools and academies. Many of the gradu- 
ates of this college have received appointments as teachers, while 
others are editors, authors, and writers, or are found in the various 
government oflSces, in the exercise of duties which they are quite 
capable of performing in an entirely satisfactory manner. In 
our late Centennial Exhibition there were some admirable 'pic- 
tures executed by deaf-mutes, as well as other products of their 
pencils and pens. They are also capable handicraftsmen, and are 
to be found in our shops and factories, as well as in the Industrial 
Homes founded in this city for their special benefit. 
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Bell's method or system of viaible speech gives the teacher 

and also the pupil, by means of drawing;*, etc., a knowledge of 

the concealed parts of the mouth and throat, which are used in 

articulation, as also of the movements of the various parta, so 

^L that the pupil is thus better able to gain consuioua control over 

^B them. This method of writing any sounds that the pupils may 

^H utter, serves to interest them in the practice of the elements and 

^H combinations, thus giving them great power over their organs of 

^HjSpeech, and obviating the necessity of informing tham that a 

^B sound is wrong if it is not the one whicli the teacher wishes to 

^■,obtain. It 13 the practice of those who teach thi.s system to write 

^H^all sounds in the visible speech -symbols, and especially those 

^B^that are essential in English speech. The symbolizing of odd 

^^^sounds also leads the pupil to think and study about the parts of 

^^Fthe month that produce them. 

On the Method of Teaching the Deaf-M'Ue at Home. — I shall now 
discuss the following questions: (1) What is the best method of 
classifying deaf children, and is it advisable to place them in 

» ordinary or in special schools? (2) IIow many deaf-mutes are 
capable of receiving articulation, Hp reading, or Bell's method of 
instruction; and (3) Should the attempt be made to instruct all 
deaf-mutes by articulation, or by the sign language only? 

If a child can hear aufficiencly well to understand llie teacher 
when near him, the ordinary school is, for him, decidedly better 

J than a special school. Children sometimes become deaf after 
liaving learned to talk and read; such children may profitably 
attend an ordinary school, provided that the parents or teacher 
take time to explain the lessons; but if this be not done, the child 
will often recite in a parrot like manner, without understanding 
what he has learned, and will go over a great deal of ground 
with very little profit, This has been the experience of teachefra 
of deaf-mutes, even when the pupil has learned to read quite well 
^m by observing the lips of the speaker. Congenital deaf-mutes, 
^^Tattending an ordinary school, may leuru to write, or rather to 
^^Fcopy, and may perhaps get some idea of numbers, but the teach- 
ers of such schools do not know how to reach their pupils' minds, 
even if they have the time to teach them. As a rule, such chil- 
dren might as well be at play, except that school occupies their 
time and their thoughts. Another advantage, however, which 
is gained for the deaf-mute children, is in their mingling as mueh 
" i with those who hear. 
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If a child cannot profit by the instruction given in an ordinary 
Rcliool, let him if possible have a private teacher, but not neces- 
sarily in his own house, as he is not alwaya subject to the best 
governniBut there. If he needs stimulating, it may be well to 
place him in a class with four or five others of a suitable degree 
of advancement, and if this cannot be done, he may be placed in 
a school or institution where the instruction is especially adapted 
to the deaf. 

If children are too deaf to profit by the common school, and 
yet have sufficient hearing to have acquired speech through the 
ear, instructors of the deaf are nearly or quite unanimous in the 
opinion that they should be taught by articulation and lip- 
reading. The experience of the teachers would lead them to say, 
" Let the attempt be made, if possible, to teach tvery deaf child 
in this way." According to Miss Rogers, Principal of the Clarke 
Institution for Deaf-Mutes at Northampton, Mass. : Of 116 pupils 
in the "Clarke Institution for Deaf-Mutes," only three have been 
dismissed as incapable of learning articulation and lip-reading, and 
one because she required more individual instruction than could 
be given her. The latter, however, has since been taught, so 
that speech and lip reading are her means of communication in 
her own home. Some of the remaining number of pupils (con- 
genital mutes) apeak imperfectly, but in every instance well 
enough to be understood in tlieir own homes, while some of the 
indift'erent speakers are fairly successful in lip-reading, an acqui- 
sition as valuable as that of speaking. Many congenital mutes 
speak so as to be understood by strangers, and will probably be 
able to make speech and lip-reading a successful means of com- 
munication throughout the world.' Of the llfi pupils at the 

' Tlie success of the pupils after leaving Bchoo! is of great interest ; estracli 
from a few Memorial Soeiely lellers are Lere given by Miss Rogera, Sept. 1, 
18B0. 

BeporCi from OraduaUa and other Pupils ~" Of tlie graduates of the Higii 
Class of 1675, the Institution slill retaias llie valuable services of one as speditl 
teacher of drawing. She also teaches a primary class. Her communicalinn 
with the pupils is the same as that of any other teacher, Anotlier has been 
learning dress-making. She became deaf at three years and two monlbs. Her 
friends think her speech improves. Of her lip. reading, she says: 'I do not 
remember hut one whom t could not understand, and it was an old lady — she 
would scream so close to my ears. And at another lime while walking home 
In the streets of Boston an old lady stopped me and inquired for a certain streel, 
I asked to know w/iat streel, and all at once she put a bundle over her mouth 
and spoke. Of course I could not know, so I said "1 do not know.' ' 

"Of the graduates of Ihe High Class of 1S77, a congenital mute writes: '1 
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R»bove-named institution, one-third are aemi-mutes or semi-deaf, 
■:4lthougli some of those bo clat^sed have not had hearing enough 

Lhaye no difflcully in underBtanding mj acqudntauces readily, and also my 
1 employer.' ' What a blessing your Bchool lias beeu to the few it lias sent out, 
is to be, I liope, to the liu&dreda yet to come.' In spealiing of Ihc two 
' who graduated wltli him, he says : ' I Ihinlt I never met them in society with- 
it being surprised to see how readily they read lips and were underHlooJ, nor 
have I ever seen eiilier of them be obliged to resort to writing. I am still in 
the wood-engraving btiainess, close on my third year's apprenticeship. I like 
it as well as ever,' He has engraved many of the pictures in the late nurahera 
of ' The Nursery.' The otlier graduate of this olaas hag been in the Normal 
Art School In Boston. There is no loss attending her speech and lip-reading. 
The latter is noticeably good. 

► "Of the graduates from the Grammar Course in 1878, a congenital mute 
writes : ' In regard to my speech I am somewhat doubtful, but a great many 
iHendaof mine think I hare improved very much in almost everything aince I left 
BChool.' One who became deaf at one year of age has been in a cabinet-shop and 
bos-factory, hut is now learning engraving in a, watch- factory, which he hopes 
may furnish him with permanent employment. He says his speech is better than 
when he left school, and that people have very Utile trouble in understanding 
him. Another, who became deaf at four years, but lost her speech, says; 'My 
mother thinks I talk very nicely, and my lip-reading is very good. Everybody 
can understand all I say.' She is a dress-maker. The last graduate of this class 
to be mentioned is a serai-mute, working in a sllk-faclory. Bhe writes: 'Most 
people think my spoccli is better than a year ago, olhers think it is about Hie 
■une. 1 am sure I have gained in lip-reading since last year.' 

"A pupil who left some five years since (a semi-mute), writes: 'My speech 
and lip.reading were never belter than now. The past winter I learned the 
drcsa-making trade, and am now doing well at that. ' Another, who left before 
graduating, wrilea ; ' My friends tliink I have greatly improved in speech and 
lip-reading. I think myself that J have Improved in lip-reading, because very 

» often, wUca on the laundry wagon, I meet a great many atrangera wUo atop 
tQke and inquire about the work.' He is employed in his lather's laundry. 
I " One young man has been employed as foreman in a printing-ofBce. Three 
Others, of whose speech and lip-reading no record has been received this year, 
'iftve worked respectively at drawing stone, in a job printing-office, and a ma- 
rline shop. One who is a gas-fltter and locksmith, writes: 'I generally talk 
■with, twss and other city men, and they understand me very well, I talk low, 
and try to talk nicely with ray lips.' One young woman writes that she has 
been employed in a shoe- factory, and that her apeech and lip-reading have im- 
proved. Another, who is doing housework in a family, thinks her speech and 
lip-reading are about the same as when she left. Btill another thinks her lip- 
reading Is about the same aa before, but her apeech better. She is a aemi-mute, 
and ia a frequent contributor to 'Wide Awake,' 'Babyland,' 'Little Folks' 
Reader,' and sometimea to periodicals for older people. A young man, who 
bad been at work on a farm, now writes that he has work in a cabinet-shop." 
Of Ihe 83 pupils in the Inslitulion the cause of deaf-mutiam was aa follows : 17 
were from cerebro-spinal meningitis, cnngcnilal 20, scarlet fever 15, brain fever 
7, and measles 5, There is one from a number of causes, as croup, spotted 
_ fe»er, etc. etc., and three unknown. According to this table 17 pupils lost I heir 



124 



DEAF-MUTE TEACHINO IN DAT SCHOOL. 



to learn to talk. The following ig the course of instructioa, 
communicated to the writer by Misa Sarah Fuller, Principal 
of the Boston Day School for the instruction of deaf-mutea: 
"There are sixty-eight pupils in the school, varying in age 
from five to seventeen years. Sixteen of these are semi-mute 
pupils who are pursuing the studies taught in the primary and 
grammar schools of Boston. As these semi-mute pupils differ 
in age, in natural aptitude, and in amount of previous instruc- 
tion, exact clasaiflcation cannot he made. They are under the 
instruction of two teachers, who have in addition some of the most 
advanced of the congeuitally deaf pupils. She thinks it best to 
separate the semi-mute pupils from those congenitally deaf, until 
the latter are able to use speech and to read the lips. The plan 
for the instruction of young pupils, deaf from disease, is very 
unlike that followed in teaching children who never have beard. 
The former need to be encouraged to use all the speech which 
they may have, and to read the same from the lips of others, while 
the latter must first be taught to use their vocal organs, and to 
associate written words with objects and actions. The congeni- 
tally deaf pupils are divided into five classes. The pupils of the 
youngest class are chiefly occupied with vocai exercises and with 
articulation and lip-reading lessons. Lessons in language are 
subordinated to those which tend to develop speech, and are 
designed to familiarize the pupils with the names of common 
objects and actions. The pupils of the next higher class, having 
acquired nearly all the elements, are combining them to form 
words and sentences. In this class more attention is given to the 
acquisition of written language. All communications from the 
teacher are made in writing, aud the pupils are beginning to 
reply to simple questions. To the exercises given in this class, 
the next higher add lessons in numbers, and preparatory lessons 
in geography. Reading from a primer without the aid of visible 
Mpeech symbols, is begun in this class. With the pupils of the 
two next higher classes, speech aud lip-reading are constantly 
employed. The pupils use text-books, but, from their limited 

hmriog from ccrebro -spinal meningitis; this large number was, no doubt, 
cauX-'d by llie epiJctuica of tbis diaease wliich Iiave prevailed during the last 
f«w years iu New Englrtud. Tlie increase in tlie number of children who Lave 
lout tbeir bearing from this canse extends to portioaa of Europe, for in the Pro- 
rloceof Pomerania, where tUere are 8.6 deaf-mutea to every 10,000 inhabitant!, 
3119 cbildren lost their hearing through ce re bro -spinal meningilJB. (See Dekf- 
MuK Kuiiillci, by Arthur Uartman, M.D., Arch. Otology, Dec. 1S80, p. 314.) 
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y knowledge of language, need constant assistance from the teacher. 

b "We think it advisablii to lead them to seek ideas from the printed 

|.i)age as soon as possible, and so encourage thent in the use of 

p books.'" 

" If the child has any voice (articulation), even if the tones are 

' rough and disagreeable, we would advise the mother or sister to 
teach it Uie articulate (or Bell's) system. To teach this system 
there are three things necessary, says the woman teacher, 'pa- 
tience, patience, patience.' This is also so with Bell's system. 
As well observed by one* who has had experience in teaching 
Ilia only child, 'It cannot be too clearly borne in mind that 
there are three things to be taught the de^f—articulalion (with 
lip-reading), language, and mental development; and the skilful, 
conscientious, good teacher of the German system will never 
allow any one of these to be in advance of the other; it is not 
always an easy task under any circumstances, 1 beseech anxious 

L parents not to make it impossible by their impatience; in the 
end they will be fully rewarded.' 'To be well grounded' is half 
the battle in all education, but more tlian half with the deaf; the 
difficulty with them is to get out of bad or slovenly habits of 
speaking, writing, or thought, being tenfold greater than with 

I hearing persona. Oh, if parents would be anxious for good, not 

I mucb teachingi There need be no limit to the power of the 
deaf when once well groutided, educating themselves after they 
leave school, provided they have the time and desire to do so. 
But if they are turned out with uneven teaching — and either 
their language exceeds their speech, in which case they will never 
be able to use that language, vocally, with comfort; or their 
knowledge exceeds their power of expressing it — they will be 
disheartened, and seldom, if ever, improve in after years; in run- 
ning the race of life, one leg being shorter than the other, they 
will never try to win. 

"And here I would entreat parents, relations, masters, teach- 
ers, and all, to be very gentle, firm, and even in their behavior 
to the deaf and dumb; not very kind at one time, cold at another, 
and angry at a third. The deaf cannot pick up, and therefore 
cannot realize, the hundred and one little things which go towards 
causing difference of manner in ordinary people as hearing per- 

I Fcet'8 Language Leaaons and Rcimer and Wilke'a picture cards, which 

ji be ordered from any bookseller. 

' B. St. J. Ackera'8 Lecture, " Deaf, not Dumb." 
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sons can, and so are very sensitive and extremely suspicious if 
tliey think they have been wronged or deceived. Oa the otbe| 
hand, if always evenly treated, they do not know what suspicion 
and doubt mean." 

Noble, indeed, are those who take np the education of the deaf 
and carry it out conscientiou.sly, lovingly, sweetly. There is 
great want of such teachers. The tones of the voice, wliich are 
imperfect, will go on and improve, and although it may be some- 
what rough, yet will be able to make themselves perfectly under- 
stood, and give the pupil great advantages in entering an institu- 
tion for a higher grade of education. 

Young deaf-mute children should cultivate the sense of touch 
and sight, and should the child be semi-deaf, this should be much 
assisted by some careful attention to the condition of the ear by 
removing excess of cerumen, enlarging the external meatus, and 
even allowing the use of a small elastic, metal, or paper funnel 
to assist the collecLion of sounds when listening to a lecture, ser- 
mon, or concert. 

Having made a certain progress we advance one step higher in 
our Instruction at Home, and endeavor to make the child under- 
stand the use of his tongue, lips, mouth shut and open .sound, by 
placing the hand on his throat when speaking, effect of closing 
and shutting the nose. 

Professor Graham Bell has given ua the result of his investi- 
gations regarding the relative frequency of the elementary sounds 
used most in English ; they are the short sound of i in words aa 
it, after which come the sounds of t, n, s, a (as in cat), d, ir (aa in 
sir), e (in men), I, etc. It is therefore thought best that the words 
which are oftenest used should be practised continually by the 
deaf child. He recommends articulating, rapidly, combinations 
containing «W, hut, the, with «, an, at, etc. He had found that 
senseless exercises also gave great pleasure to deaf children when 
the syllables were arranged rhythmically. 

He would therefore recommend teachers of very young deaf 
children to study aucii a book as " Mother Goose," and to set 
their articulation exercises to the rhythm of the most favorite 
rhymes. 

It is of great importance to the deaf to educate the hand and 
the eye. A very large proportion of " Frosbel's Kindergarten" 
exercises can be made useful in training at home young deaf-mute 
children. It is also important for physical exercise, so as to ex- 
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pand the chest, derelop the muscles, assisting very much in get- 
ting rid of the awkwardnesa of the deaf-mute. The child should 
be taught to stand and ait properly, to gesticulate with grace and 
ease. The most important matter is for parents to fully appre- 
ciate the great value of the voice to the deaf child ; for if once 
lost and not cultivated, the chances are that it is gone forever. 
But if persistent efforts are made by parents to make t!ie child 
use the vocal organs, even at the age of tliree, four, or five, the 
chances are that it may recover part tbat was only apparently 
,-lost. 

The following is an explanation of the articulate method as I 
lave seen it practised with success and adapted to teaching the 
deaf-mute the English language at home, and lip-reading by the 
sense of sight. The foundation of the system rests upon the fact 
that articulation is simply a mechanical process, the result of car- 
tain well-defined positions and movements of the vocal organs, 
together with a more or less forcible expulsion of air from the 
lungs. Of tlie former, the sense of vision renders the deaf-mute 
cognizant; of the latter, his sense of feeling. All mute children 
are imitative — the mute child is particularly ao — and it is upon 
the possession of this faculty, imitation, that our success in teach- 
ing depends. We proceed, then, at the onset, by making simple 
gestures with the arms, the easier gymnastics in short; then we 
walk, look in various directions, sit, stand, etc. 

Having thus engaged the attention, place the child directly in 
'ont of you, press your upper teeth in a marked manner upon 
the lower lip, hold a hit of paper in your hand and blow. Ha 
sees the paper fly away, is amused, imitates the process, and has 
given his first letter,/. Again, swell your lips out with air, open 
them quickly, the paper flutters away; this is p. Should it be 
too forcible or not sufficiently so in forming this letter, then imi- 
tate a person smoking a pipe; the ^!t^, ^iw^, conveys the idea 
of p. 

T. Place the tongne between the teeth, force the air out so 
that it will come in one volume, wbioh is best felt on the back 
of the pupil's band, and I is produced. 

H is simply the expiration of breath with slightly increased 
force, the mouth opened naturally. 

J/. With closed lips the force of the letter m is felt by the 
pupil, who must apply his finger to the side of hia nose; the 
vibration indicates the rapid expulsion of air from the lungs. 
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N. Tn tBe snme manner the mute learns tJie nnsal n, but ia 
ahown the mouth opened slightly, and the tongue pressing against 
the back: of the upper teeth, Tha six consonants are the ones 
perhaps most easily learned. 

B ia formed like p, but is accompanied with sound ; the throat 
ia both seen and felt to dilate, and the expulsion of breath is also 
leas forcible, the puff is gentler. 

D resembles t, although it is better in the beginning to teach 
the pupil to place the point of the tongue back of the upper 
teeth; the vocalization is made apparent as in the case of b, alao 
the leas decided emission of breath. 

Via simply a vocalized/, and, as in the case oTz and the sub- 
vocal til, the vibratiou ia most sensibly perceived by pressing 
the palm of the pupil's hand upon the crown of your head. 

0. The vowel o is attended with no difSculty. Place the child's 
hand firmly on your breast that he may feel the vibration, while 
he sees your mouth assume the shape of the letter produced, 

E. Place the pupil's fist under the angle of the jaw ; the pecu- 
liar and forcible vibration there felt he readily produces, 

A. Press the palm of the pupil's hand against the cheat, and 
show him your tongue firmly set against the lower teeth, and 
somewhat arched; wilh this position the letter « as in fnte is 
produced. 

/. To form i open the mouth very wide, and, as you produce 
sound, close it quickly. 

U ia made like o, except that the lips are nearly closed. 

As soon as the pupil has learned the sounds of the vowels, re- 
quire him to join a consonant with each in succession, making 
ejisy syllables, as fa. fi, Ji, fo, fu, and reversing the lettera, a/, ef, 
etc. Next teach him simple words, the names of objects which 
he can see, or pictures of them which can be shown him, aS map, 
Vial, cap, cat, dog, horse, cow, lop, etc. The next step is to em- 
body these in the form of a sentence, as "What is tliat?" "That 
jjt a cnt." " What are those?" "Those are maps." The point 
catiniit be too strongly insisted upon that the child should write, 
UN well as speak, everything he learns. This constant practice 
•trenijllienn the memory and insures steady and permanent pro- 

/Jireeliom for Teaching the Deaf-mule at Rome the Langua.f/e of 

fii;/i'».~1i is Hinted as a positive fact that ninety-nine per cent, of 

nt-timtea have the organs of speech almost normal, but there 
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[ are a few that have uot, and therefore they li.ive to depend on 
fflght and touch, and occnpy a lower rank in the scale of intelli- 
I genue, and they must learn hy pantomime, and for good, kiss the 
I hand, the system of signs. Their intercourse must be limited to 
1 those who comprehend the signs, and communicate by spelling 
I the sign3 on the fingers, using tiie alphabet sign. A person can 
take an object, as a hat, a dog, a cat, or any simple word of two 
or three letters, and pick out the letters from this or the two- 
handed alphabet, in which the five fingers represent the vowels, 
and the other signs resembling the structure of the other letters. 
Let the child be taught to imitate until he can make the letters 
of the word in order on a slate without assistance; at the same 
time ahow the object. Do this very often until the child baa 
I learned to spell the word when the object is presented to him. 
HinU to the Physician. — If the child's tongue is too short the 
frenum may be cut and the parts stretched by pressing the out 
Burface. If the dorsum of the tongue is too thick or enlarged, a, 
few incisions by the physician or surgeon will assist the hsa use 
) of it, practising the protrusion of it so as to touch the lip back of 
I the teeth ; bending it on itself will favor articulation. If the 
[ ehild closes the teeth together tight, a plug may be placed between 
1 the teeth to prevent them coming together when too close. See 
that the nose is free, no broken bone, cartilage, or hole between 
tha vomer producing nasal or obstructed sound. 

My object in writing this part of my subject has been: (1) To 

L excite a greater degree of interest in physicians, for the deaf-mute, 

with an endeavor on their part to prevent deafness, and so dimin- 

f ish the number of deaf-mutes; (2) To induce a more conscientioua 

:8tudy and treatment, by physicians, of the ears of their patients, 

I frhen the latter are attacked by scarlet or typhoid fever, cerebro- 

k spinal meningitis, or obstruction of the Eustachian tubes as the 

[ result of measles, diphtheria, tonsillitis, or syphilis; (3) To lead 

I physicians to give the systems of instruction pursued in our 

I Wirioua institutions for the deaf and dumb, a certain amount of 

Study, ao as to be able to recommend intelligently to patients, 

their relatives or friends, the best method for each individual 

case; and (4) To induce physicians to recommend that there 

should be appointed by the Governor of each State, a com- 

I missioner, to collect, examine, and classify the deaf and dumb, 

3 that ail who are found to possess any degree of hearing, or 

J remnant of speech, may be taught articulation by the German 
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method, or that of Bell, and that those who are nnable to profit 
by this system, may be taught the lauguage of signs, natural or 
acquired. 

To aid in their arduous work, I have recommended to some of 
our teachers of deaf-mutes, that their pupils should use mechan- 
ical appliances for improving the hearing power. By speaking 
or singing different vowels into one of these aids to hearing 
(tubes or trumpets), we can determine how much hearing the 
pupil possesses, and, if he be able to distinguish one vowel from 
another, a continued use of this mechanical aid may ultimately 
enable him to utilize audition as an auxiliary to vision. I have 
known very deaf persons, by the aid of this means alone, to have 
had their hearing so much improved that they could distinguish 
all ordinary sounds, and by some effort enter into conversation. 
Another important mechanical aid to persons who are deaf from 
diseases in which the membrana-tympaiii is lost, in part or in 
whole, but in which the inner small bone (the stapes) still 
remains, or in whose ears the bones have become stiff or anchy- 
losed, is the pellet of cotton, moistened and applied near to the 
bones, or against the stapes, so as to bring the parts in closer con- 
tact with external vibrations, and thus cause the sounds to be 
transmitted to the auditory nerve. 

Some writers have endeavored to prove that the brain mole- 
cules of the deaf and dumb differ from those of persons who 
hear; but, as I have already stated, the brain is rarely affected in 
those that are deaf, while on the other hand, in many instances 
of extensive disease of the brain, not involving the auditory 
nerve, deafness has not resulted. Occasionally the spine is dis- 
eased, or the nerves which, coming from that great centre, give 
power to the tongue and larnyx, thus rendering the deaf-mute 
unable to articuhtte, no matter how muuh instruction be may 
receive. Section of the spinal accessory, or of the inferior laryn- 
geal nerve, entirely destroys the voice, so that these may be 
termed the true vocal nerves. If, therefore, the centre of phona- 
tion is situated in the spinal cord, it is plain that it canuot be 
found in the brain ; anencephalous children have been known to 
scream under the influence of external excitation or internal pain. 
The centre of the memory for words appears to reside in the 
brain, and attempts have been made to fix its seat in the anterior 
lobes, but the observations made on this subject are as yet con- 
tradictory. Each centre is independent of the other, for a cry 
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I may be easily uttered wben articulation is very difficult. Amnesia, 

or the loss of memory for words, therefore, must be distinguiBhed 

from aphasia, or the loss of power to pronounce them; the 

L patient suffering from aphasia can still write his thoughts, while 

I in amnesia he can only express himself by drawing a representa- 

1 of the object to which he wishes to refer. 



CHAPTER VIII. 

A. COMPARISON BETWEEN THE AUDIPHONE, DENTAPHONE, 

ETC., AND THE TAEIOUS FOKMS OF EAH-TBUMPBT8 FOB 
THE DEAF. 

Sound is the motion or tremor produced in the molecules of 
the extreme filaments of the auditory nerve, or nerve of hearing, 
vibrating in unison with the sonorous or sounding body. The 
motions of the sounding body are transmitted inpulaes or waves 
through the air, or whatever other medium it may be, into our 
ears,— first into the auricle or shell; then to the membrana-tym- 
pani, through the ossicles, or small bones, to the oval window ; 
and from ihence by means of the labyrinth, semicircular canals, 

^and cochlea, to the auditory nerve. From this nerve it is con- 
_Teyed to the brain, in which it is perceived as noise, musical 
note, or articulate speech. Certain bodies facilitate the con- 
duction of sounds directly to the ear; others, by the indirect 
route, convey it by means of the teeth to the bones of the head 
and the nerves situated in the petrous-portion of the temporal 
bone. 

AH are now familiar with the name of "Audiphone," as its 
virtues were heralded by the press as a great boon to the deaf, 
and numerous publications, lectures, etc., have been sent broad- 
cast over the land. Numerous experiments have been made, 
both at home and abroad, to find a cheaper, and perhaps a better, 
substitute for this object, in metal, paper, wood, etc., than the dia- 
phragm of hard rubber, with its fan-like shape and its silken 
cords to give it a certain curvature and tension depending on the 
sounding body, so as to collect the faintest sounds and intensify 
them and convey them to the teeth. Our unsuccessful experi- 
, zuents and trials with this agent in the case of the deaf-mute have 
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been already reported and published in a lecture before the class 
of Jefferson Medical College.^ 

The principle on which all theae forma of apparatus, applied 
to the teeth, depend is the property possessed by solid bodies of 
transmitting or conducting sonorous vibrations to the nerve of the 
ear directly through the bone, which nerve is situated in a bony 
cavity ; and this fact, which has been known for years, is further 
supported by the experitnenta of Lucie and Politzer, published 
in Arch. f. Ohrenheilkunde m 186i, and still more recently by 
Professor Politzer, of Vienna, in his " Lehrbuch der Ohren- 
heilkunde" (1872, p. 214). Any one can test for himself, and 
prove the fact, with the tuning-fork on the head (back or front), 
shutting up his ears with a plug of any kind; also by the watch 
held between the teeth, PoHtzer goes still further, and states 
that in certain deaf persons words are understood when spoken 
loudly near the head. Some individuals are slated to liear words 
spoken near the back of the head. Now, as the auditory nerve 
is situated in the petrous portion of the temporal bone, we would 
most naturally infer that the nearer we can get to this bone the 
better the patient will hear the sound of music or the human 
voice conveyed to the auditory nerve, 

A wooden rod h.as been suggested and employed to convey 
sound to the deaf by means of the teeth and bones of the head, 
and certain kinds of wood are capable of producing musical 
notes, and are employed to make a musical instrument termed 
the claque hois of the French. The mode of vibration of a 
wooden rod fixed at both ends is exactly like that of a string. It 
vibrates as a whole, and can also divide itself into two, three, 
four, or more vibrating parts. One of the moat interesting in- 
stances in which a rod of wood was employed for the relief of 
deafness was in the case of the celebrated musician, Beethoven, 
who placed one end on tlie instrument and the other end in hia 
teeth, and in this way was able to enjoy and practise his art, by 
the aid of another performing his compositions for him. 

Persons who are only occasionally applied to by the extremely 
deaf, like the ordinary family physician, are not usually aware 
of the large number of persons who employ, with great comfort 
to themselves, the various forms of hearing-trumpets. If we 
look around in any church-congregation, concert or lecture-ball, 

' Tlic College and Clinical Record, PUiU., March 15, 1S60, p. 48. 
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11 be noticed that there are from two to five individuals 
who use this nieana of listening, and indeed one or more of these 
may be frequently seen In the street-cars in our city. Within the 
last month I have taken notes of a number, all intelligent and 
;;well-educated persons, who have had the opportunity of testing 
.toth means of relief to their deafness, and in all but a few cases 
■the hearing- trumpet, in some form, has been preferred. I will 
(briefly report a few cases of this cliaracter: — 

Cask I. I. H., aged 55 years, by occupation a merchant, doing 
a large business, deafness tlie result of a very severe attack of 
scarlet fever in his childhood, and has been so deaf ever since as 
not to be able to hear the speaking voice of any one unless in the 
very loudest tone. lias employed all the various aids to im- 
prove his hearing, but for ordinary conversation and business 
purposes prefers the conversational tube (see Fig. 16, page 51, of 
writer's "Clinical Manual of the Diseases of the Ear"). He has 
tried the audiphone and dentaphone, but states that he cannot 
hear, unless the voice of the speaker is so elevated that all liis 
private matters are made known to all around; he also objects 
to the shape, as being too conspicuous, even in the form of a fan, 
for a gentleman. 

Cask II. Mrs. L., aged 65, a lady of great refinement and cul- 
tivation, very active habits, and who lost her hearing after fever 
following cbildbirlb, nerve deafne.'js, yet can hear her friends if 
they talk into her ear in a loud tone, and one at a time. Has tried 
the new apparatus, but would not be seen, she says, with the 
Jhing in her mouth all the time. For church and lecture, or 
opera, she prefers a small pocket ear-trumpet of metal, covered 
with black velvet (as seen in Fig. 18, op. cit., p. 53). 

Case ITI. K. P., aged 58, a banker, a gentleman of great intel- 
ligence and scientific knowledge, and an amateur musician. He 
was much interested in the invention of the audiphone, and the 
inventor, Mr. Rhodes, presented him with one. He is so deaf 
that persons have to speak to him in a loud tone, and be uses 
his hand to increase the reflection of sound into his ear, but 
he cannot use the new apparatus with any satisfaction without 
having to turn it to eacli individual, and he states that he hears 
some words, but others are lost ; he suggests that an improvement 
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miglit be made in it by having the curve to come round on the 
sides. This patient has been very deaf for many years; his 
meatus is very narrow, with retracted and thickened membrana- 
tympani. Hearing distance — right ear much diminished, so that 
a loud-ticking watch was only heard when pressed against the 
temple; left, ear, only on pressing the loud-ticking waloh in con- 
tact with the meatus, Can, however, inflate the middle ear 
through the Eustachian tubes with effort. Enjoys music, and is 
a good musician ; is able to hear the tuning-fork on his head and 
teeth. Tlie deafness is the result of fever. He is able by means 
of a hearing-trumpet to enjoy a concert, but would like very 
much to have some belter aid to his defective iiearing. 



Case IV. Mrs. I. S., aged 52, general health fair, very deaf in 
both ears, but the right ear moat affected ; her deafness is of some 
fifteen or sixteen years' duration. Has suffered for many years 
from intermittent fever, fourteen-day chills; she has resided for 
a long period in a malarious region. Has no pain; hears noises 
of a singing, grasshopper, and at times roaring sound. Voice 
has a muffled sound and indistinct. Has been under treatment, 
but without benefit; had to resort to a hard rubber short hearing* 

Kg. 1- 



trumpet like the form figured in Fig. 1, while a portion of the large 
end is cut out so as to avoid reverberation, as suggested by Dr. 
Williams, of London. The audiphone in her case can be used 
about equally well, but only five or six feet, while with the 
trumpet double the distance, and she much prefers the trumpet 
for appearance and convenience. Tlie following is a report of 
her condition. Meatus of both aides dry and irritable; inem- 
brana-tympani of right side opaque, sunken, and thickened. On 
the left, the handle of malleus i.i seen, but no umbo; the Eusta- 
chian tubes open, but much narrowed; inflamed and irritable 
throat; nose irritable ; a loud-ticking watch not heard on contact 
on either ear; tuning-fork heard in the air, and on the teeth and 
forehead. Politzer's acoumeter not heard until it touches, when 
she feels the vibration. Inflated the middle ear with hydro, 
bromic ether, which improved the muffled sound, and applied 
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LcoIlodioD to draw the membrana-tympani back to ita natural 
position. Still under treatment. 

Case V. L. F. M., aged 18, at school, a bright girl, but very 
deaf unlesa spoken to in the loudeat tones. General health stated 
to be good, Both ears affected ; left ear most affected; duration 
eight years. Suffered from measles; then her eyes became dis- 
eased, almost blind. As the eyes became better she became 
deaf; this had been pronounced by physicians to be due to 
tbront-deafoess or involvement of Eustachian tubes. Never had 
any discharge from the ears; has slight singing sounds. Pre- 
vious treatment, syriuging the ears, inflation, etc. Meatus very 
dry; membrana-tympani opaque, white, and thickened ; Eusta- 
chian tube on both sides open, but narrowed. Diseased nose, 
throat, and tonsils, which latter were very much injected. 
Watch (loud-ticker) not heard on contact ; tnning-fork heard on 
forehead, occiput, and teeth ; acoumeter on contact. With the 
audiphone and its various modifications, can hear the voice, but 
I not what is said to her. Tested her with a. pair of improved 
t'torioles (see Fig. 2). Was able to bear at any distance, and in an 
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r'ordinary tone. She also tested them by playing on the piano, 
md, instead of pounding so tliat she could liear herself pl.iy, she 
touched with taste and modulation. These improved auricles 
consist of two ram'a-hornsbaped trumpets, connected by an ad- 
justable spring passing over the crown of the head. They are 
flattened on one side in order lo fit closer. The mouth-piece, 
being above the ear, is pointed forward ; the neck passing back 
i downward close to the ear, tapering towards the ear-piece, 
I^Vbich is made of soft rubber. In this cage they were very easily 
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concealed, as she bad an abundance of hair, which she draws over 
ibem; or tbey could be covered with a fancy lace cap. 

Cask VI. I, C, aged 28, by occupation a machinist. Father 
and mother both living. Hia general health good, and very 
bright. Both ears affected, but the left the more deaf. The 
duration eight years; the presumed cause spotted fever, and 
cold taken when feeble. Slight pain in mastoid region; baa a 
buzzing or whizzing, like letting off steam or whistle of a loco- 
motive. Has been examined and treated both in London and 
New York. Meatus dry; membrana-lympani 
drawn inward, but not very "opaque on either ear; 
Eustachian tubes narrow, but open. Tuning-fork 
heard on teeth and top of the head, and in the air ; 
cannot hear a watch of fifteen feet when pressed 
against either ear. Audiphone, dentaphone, and 
modifications, were employed in every way, 
but he could only hear the sound of the voice, 
but DO distinct articulation. With a large hear- 
ing-trumpet of the dipper form (see Fig. 3) ho 
could hear with ease and comfort when the person 
spoke into the perforated part, even when sitting 
at table. 

C.4.SK VII. Mary I,, aged 24; housekeeper; 
married; father and mother both living. General 
health not good. Both ears affected, but the 
right the most. Duration five years. Had 
specific keratitis from thirteen to sixteen years, 
with inherited nasal catarrh, etc. Had pain on the top of the 
head three or four weeks after birth of last child, which was 
born dead. Glands swollen and abscessed. Has had prolonged 
treatment of a specific character. Meatus narrowed and irrita- 
ble; membrana-tyinpani both lliickened, white and dry ; Eusta- 
chian tubes slightly open. Hearing distance, fifteen feet, watoh 
on right ear, can just feel it vibrate, but no sound. Hearing 
distance in left two and a lialf inches. Voice, very loud and 
close to the ear. Tuning-fork, right ear, heard in the air; left 
not. Nose, right side almost closed up with cicatricial tissue 
and disease of the turbinated bones, involving loss of uvula and 
tonsils. 




INSTRUMENTS TO ASSIST HEARING. 137 

The hearing was tested by the audiphone and dentaphone, but 
neither of these instruments, nor any of their various modifica- 
tions, was of the slightest use in improving her hearing. With 
the same hearing-trumpet which was employed in previous case. 
No. 6, she was able to hear conversation in a loud tone. 

Case VIII. Mrs. I. W., aged 40, residence, Pennsylvania. 
General health fair. Both ears affected, but the left ear the most 
affected. Duration many years, the patient states ten years, but 
on careful inquiry she has been deaf a much longer period. Her 
husband died of phthisis pulmonalis. The presumed cause of 
her extreme deafness is naso-pharyngeal catarrh. Has no pain, 
no noises, and no discharge, except from the nostrils, which is 
very profuse every morning. Has been under treatment by 
various physicians, quacks, Indian doctors, etc. Numerous ap- 
plications have been made to her meatus, which was very much 
narrowed. Membrana-tympani on left side opaque, but slight 
reflex. Right membrana-tympani very much thickened and 
drawn inward. Both Eustachian tubes very much narrowed, but 
open and dry. A loud-ticking watch is not heard in contact with 
either ear, but very slightly on the bones of the forehead. 
Tuning-fork heard on forehead, teeth, and top of the head, but 
not in air. 

The patient has ulceration of nasal mucous membrane, turbin- 
ated bones swollen and discharging tenacious mucus. Has a 
sclerosed pharyngeal mucous membrane. This patient was placed 
under appropriate alterative, tonic, and local treatment, but not 
given a favorable prognosis. Her hearing was much benefited 
by the use of the trumpet. This patient's mother was deaf, but 
her deafness was caused by injury of drum-membrane. 

Case IX. Mrs. P., aged 62, deaf from catarrh of the middle ear 
about fifteen years. The loudest voice heard only when close to 
her ear. Her husband has chronic laryngitis from talking to 
her. Ordinary method of inflation (Politzer) was of no avail ; 
conversational tube of slight benefit; audiphone no results. 
Auricles before described gave her hearing for moderately loud 
voice at twenty feet, and for loud whisper at two feet. Large 
funnel-shaped ear-trumpet not so satisfactor3\ 

Case X. Mrs. H. B., aged 65, deaf for many years, and can hear 
the voice when very close to the ear and in a very loud tone; 
10 
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could hear the tuning-fork over the forehead, occiput, and temple. 
Meatus healthy ; membrana-tympani of pearly color and not 
sunken. Has artificial teeth, which fit well. Her hearing waa 
then tested by the audipbone and dentaphone, but with no 
improvement, nor did the hearing-trumpet improve this individ- 
ual's hearing. 

Case XL Sarah S. M., of Montgomery County, Pa., aged 29 ; 
occupation seamMtress. Ilearint; distance, not on contact. Tio- 
niiua (roaring). No discharge. Membrana-tympani; right, 
sunken; handle horiozontal, good reflex. Membrana-tympani; 
left, sunken ; handle horizontal, good reflex. Eustachian tube 
not closed. Throat normal. Velum irritable, and posterior space 
narrow antero-posteriorly. Duration four months. Heredilation 
good. Constitution good. Complications uterine. The audi- 
phone was of no benefit, nor was any form of hearing-trumpet. 

It has been a que.stion of some importance among dentists to 
know what denture would best supply the natural teeth when 
lost. In using the auiliphoue Dr. Osmun^ has instituted a num- 
ber of experiments to test the merits of each, and he has reported 
the results: "A lady who had been deaf for nearly twenty years 
called at my office to obtain a new denture which would enable 
her to hear better with the audiphone. The one she was using 
was on silver, and was ill-fitting. Believing that accuracy of fit 
was the all-essential point, I naturally advised vulcanite. She, 
however, had been urged by several of the profession to wear 
gold, on account of its being a good conductor of sound. Conse- 
quently, I made, her a set of each base for trial. She reports as 
follows: 'I can hear very well with the silver plate, better with 
gold, but with the vulcanite set the tones are much louder, and I 
can hear at a greater distance.'" Not being satisfied with a 
single trial, be repeated it in a case of a partial denture, with the 
same results. Eesult in two patients, both of them preferred the 
vulcanite denture. 

We have repeated a number of experiments with the rod of 
wood against the musical box, and when both ears are closed, the 
sound is as loud with the vulcanite as %vith the natural teeth. 
There is very little conduction of sound with the lower teeth. 
So far as our experience in the use of the vulcanite denture goes, 

1 Tho Audiphone, by I. Allpii Osmun, D.D.S., M.D. The Inilepeodent 
FractiUoner, BaUimore, Md., Marcti, 1880, p. 1S5. 
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we have found it to be very much superior in fit and finish to 
the metallic plates of the early times. As for the injury which 
this denture has done in increasing deafness, producing irrita- 
tion, etc., it has not yet come under our observation in any of 
our patients. 

The conclusions here arrived at are that, so far as the deaf-mute 
is interested, the invention, under its present form, is not likely 
to prove of much value to him in acquiring articulation. I have 
always advised the use of the hearing-trumpet in teaching the 
semi-deaf-mute, by means of which a large volume of sound can be 
collected, condensed, and transmitted to the nerve of hearing, so 
as to produce gymnastics of the hearing apparatus, and arouse it 
into action. 

It has been stated by the agents of the inventor that in the city 
of Philadelphia about sixty deaf individuals have been benefited 
by the audiphone, and now employ this means of improving their 
hearing. This number,! judge, has been much reduced of late. Of 
those who continue to employ the instrument, some are decidedly 
benefited by its use, and are able to enjoy the comforts of honie, 
even hear a baby's voice, which they never heard before. In one 
case a reporter, from his being able to hear with this instrument, 
has been advanced in his profession, showing that it certainly in- 
creases the acuteness of the hearing; and in the future it may be- 
the means of exciting an interest in the study of the methods to- 
improve the hearing powers of the deaf. The instrument may 
yet be so modified as to be found very valuable. 

In receiving this means we must not ignore or despise the 
various equally useful hearing-trumpets which have been from 
the earliest times employed by the deaf, and which of late years 
have been so improved in form and in quality as to receive and 
convey sounds to the ear, increasing the acuteness in a larger 
proportion than either form of the audiphone or dentaphone. 

The results of our experiments are as follows: in the ten cases 
of deafness only one was decidedly improved in the acuteness of 
his hearing by the audiphone, two were not benefited by either 
apparatus, while six were greatly improved by the various forms 
of the hearing-trumpet, and the one who could hear about as well 
with the one as with the other preferred using the hearing, 
trumpet. 

Other impartial observers have tested the audiphone, and found 
that it falls far short of what its inventor claimed for it. Most 
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of these experiments have been expressed in general terms. Dr. 
Knapp^ and the writer have gone a little more into detail, and the 
former has made quantitative determinations in a table of four- 
teen cases. His conclusions are as follows: "The audiphone is 
not a useless instrument; it increases, in a moderate degree, the 
hearing power of the majority of very deaf persons. In every 
case, as far as my examinations have gone, was its value 
exceeded, and in most cases greatly exceeded by the ear-trumpet" 
(as seen in Fig. 3, being a small size of the dipper-shaped instru- 
ment which was employed in Case VL). 

W. B. Dalby, F.R.C.S., M.A., the chairman of the Sub-section 
of Otology of the British Medical Association, at its meeting at 
Cambridge, Sept. 4, in summing up the conclusions on this 
subject, stated as follows: "That the audiphone was only useful 
for incurable cases of disease of the middle ear, or closure of the 
external canal. In both classes of cases it was absolutely neces- 
sary that the nervous structures should be unimpaired." 

See, also, paper (in Archives of Otology, Dec. 1880, p. 307) 
" On the Use of the Dentaphone with Deaf-mutes," by Edmund 
Treibel, Superintendent of the Royal Asylum for the Deaf and 
Dumb in Berlin. The following are his conclusions: "I may 
safely state, therefore, that where deaf-mutes are concerned, the 
dentaphone (3 tested), in their present condition, at least, cannot 
be put to any practical use, not even as a means of advancing 
articulation." 

I desire to state, in conclusion, that a very large number of 
patients who have come with the strong desire to try the audi- 
phone, dentaphone, etc., by judicious treatment of the middle ear, 
the healing of a perforation, etc., or by the use of an artificial 
membrana-tympani, have gone away so much improved as not to 
require the use of any form of apparatus to aid their hearing. The 
improved modes of diagnosis and of treatment of diseases of the 
ear, founded on a more perfect knowledge of the anatomy and 
physiology of these important organs, have done very much to 
prevent the occurrence of those cases of deafness which, when 
treated early, are curable, but, if permitted to run on, by very long- 
continued chronic inflammation and ulceration will destroy the 
integrity of the organ itself in its most vital parts. Such unfor- 

* Some Observations concerning the Value of the Audiphone. Dr. H. Knapp, 
Archives of Otology, vol. ix. p. 82, March, 1880. 
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tunate cases must resort to various mechanical appliances to im- 
prove their condition, by bringing a larger volume of sound to 
the nerve to arouse it to activity, so that the deaf not only hear 
sounds, but will also be enabled to distinguish articulate speech. 
Of such available instruments, I consider that, at present, the 
hearing-trumpet has the widest range of application. 
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•' The exhaustion of one edition of this work in one year proves that it was wanted by the pro- 
fession. Encouraged by its success, the writer has carefully re-studied every part and remod- 
elled such as did not harmonize with the latest researches. . . . Certainly every medical student 
and pructitioner should be familiar with this little volume. We doubt not that it will speedily 
find its way into every medical library." — Tae Detroit Lancet^ November, 1S79. 

*'"We do not know of a work that deserves more general popularity than does this. All the 
various anesthetics, their properties, manner of administration, dangers and antidotes, arc treated 
of in the clearest and most forcible style." — Nashville Journal of Med. and Surg., Nov. 7879. 

** The work will prove highly useful to the surgeon who has not the time to seek in scattered 
treatises what is admirably collated and condensed in Dr. Turnbull's work, and to the dentists, 
which clajjfe it has also been written for, it cannot but prove invaluable. We greet its appear- 
ance as an important contribution to original American medical literature." — St. Louis Clinical 
Record, October, 1879. 

'* We noticed the first edition in this journal quite fully at the time of publication, and have 
only to add that it is without question the most complete and best written work on aniesthetics 
published. Every dentist, of whatever standing, should be the possessor of this inestimable 
volume." — The Dental Advertiser, Buffalo, N. Y., October, 1879. 

*• Dr. Turnbull's Manual has met with a reception gratifying to him and merited by the care 
and labor he has bestowed upon it." — The Med. and Surg. Reporter, Philadelphia, Aug. 16, 1879. 

" Dr. Turnbull's work considers very fully the advantages and accidents of artificial anesthe- 
sia, anesthetic agents, and their employment in disease. He has accumulated a large amount of 
material upon every branch of this subject, and has classified it for reference. The author's con- 
clusions, derived from careful and logical study of the materials collected from a large personal 
experience, modestly stated, and from experimentation upon lower animals, are of decided weight. 
We believe, with him, that the recent graduate to whom the administration of the anesthetic is 
usually entrusted during an operation, generally receives far too little information in the course 
of his studies upon the requirements of this position, which we regard as one of considerable re- 
sponsibility. The book is certainly interesting to read and valuable for reference." — The Medi- 
cal Gazette, New York, January 31, 1880. 

** In the present edition new matter has been added — the best proportion in which ether, alco- 
hol, or chloroform should be mixed having been determined, and new experiments made on the 
action of anesthetics upon the blood. It also contains additional practical hints for the safe ad- 
ministration of anesthetics, so shortly given as to be readily remembered in an emergency. 
Among other interesting points in the work, we notice the local use of hydrobromic ether vapor 
as a remedy for noises In the ears, and the effect of climate on the use of chloroform. The pro- 
duction of anesthesia by rapid breathing, such as one uses when trying to blow up a fire, Is men- 
tioned, and its use In dentistry and short operations illustrated by cases. This work is a useful 
and acceptable contribution to the literature of anesthetics." — London Practitioner, Jan. 1880. 

"Anesthesia is a subject of great interest and importance to physicians and dentists, and 
everything that will aid them in better understanding the subject is sought with great avidity. 
This work we regard as the best aid in the study of this subject, and it presents the subject up 
to the present hour." — Dental Register. 

** The value of such a work as the present is unquestionable . . . the book contains a great 
amount of useful information on the nature and use of anesthetics, applied externally or Inter- 
nally, In vapor, or In ordinary modes of administration."— ifcdicai Times and Oatette, London, 
November 29, 1879. 

"This little work of 210 pages should be on the table of every practitioner who expects to ad- 
minister an anesthetic of any kind." — St. Louis Medical and Surgical Journal. 

** He has produced a treatise containing a large amount of valuable information, which the 
student and practitioner will find a difficulty in procuring elsewhere." — American Journal of 
Medical Sciences, July, 1880. 

" The book is one which indicates that much labor has been spent in its preparation, and which 
contains a great deal of useful and interesting information on the subject of anesthetics." — Brit- 
ish Medical Journal, Dec. 18, 1880. 
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